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Oeseriptioii 

The invention relates to renin*inhibiting peptide analogues. 
5 Background 

Renin is a natural enzyma» disorders in relation to which are implicated in many cases of hypertension. 

It is released into the blood from the kidney, and cleaves from a blood glyooprotein a decapeptide known as 

angiotensin-!. Circulating angiotensin-l is cleaved in lung, kidney and other tissues to an octapeptide, 

anglotensln-il which raises blood pressure both directly by causing arteriolar constriction and indirectly by 
to stimulating release of the sodium-retaining hormone aldo-sterone from the adrenal gland and thus causing 

a rise in extracellular fluid volume. The latter effect is caused by angiotensln-ll itself or a heptapeptide 

cleavage product angiotensin*IH. 

Inhibitors of renin have therefore been sought, with two ends in view, first the provision of a diagnostic 

agent for identification of cases of hypertension due to renin excess, and secondly the provision of an agent ' 
ts. for control of hypertension in such cases. 

The present inventors' approach has been to consider the peptide sequence characterising the natural 

renin substrate at its binding site, and to seek peptide analogues sufficiently similar to bind to the enzyme. 

In competition with the natural substrate, but sufficiently dissimilar to it to be cleaved slowly or not at all. 

Such analogues will block the action of the enzyme and attack the hypertension at source. 
20 Renin is specific to a particular bond in the substrate, the N-terminal sequence of which In the horse is 

for example: 

(lA) C B A 

25 I i i 

Asp-Arg-Val— Ty r— I le^ls-Pro— Phe-+4I s-Leu— Leu-Val-Tyr-Sep- 
1 2 3 4 S 6 7 8 9 10 11 12 13 14 



30 as found by L T. Skeggs et al J. Exper. IVIed. 106 439 (1957). Human renin substrate has a different 
sequence recently discovered by 0. A. Tewkesbury et al Biochem. Biophys. Res. Comm. 99 1311 (1981) 

(IB) A 

J5 i 

-Val-lle-Hls- 

11 12 13 

40 the sequence to the left of the arrow A being as in formula (lA). 

Cleavage at A gives angiotensih-I; subsequent cleavage at the Phe-His bond at B gives angiotensin-ll; 
and cleavage subsequently again at the Asp-Arg bond at C gives angiotensin-lll. 

Peptides similar to certain partial sequences of the substrate have been shown to act as inhibitors of 
renin in vitro. An example is the tetrapeptide ester (the relation to the substrate residues being indicated by 
45 numbering): 

(11) H-Leu-Leu-Vaj-Phe-OMe 

10 11 12 13 

SO 

proposed by Kokubu, Nature, 2/7456 (1968) but it is inactive in vivo, because of binding to plasma proteins 
and rapid attack by natural peptidases. 

One of the present inventors undertook some years ago a development of Kokubu's work, seeking a 
55 renin inhibitor active in vivo, in which analogues of peptides similar to Kokubu's were made by having a 
methylene imino group — CHj— NK— in place of the peptide link — CO— NH— between the leucine 
residues. One of these analogues was: 

(III) iBu iBu 

I I 
* NHg-CH-CHg-NH-CH-CO-Val-Phe-OMe 

10 11 12 13 

55 
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which is the tetrapeptide (t) modified at the Leu-Leu link, leucine of course being 

IBu 

I (IV) 
5 NHj— CH— COOH 

This analogue (III) was the first effective in-vivo inhibitor of renin and was shown to have significant anti- 
hypertensive action in Goldblatt hypertensive rats (Parry. Russell and Szelke p. 541 in "Chemistry and 
Biology of Peptides" Ed. Meienhofer. Ann Arbor Science Publishers 1972). Little or no attention has 
to however been paid to the work, which the authors themselves were unable to pursue, in spite of 
considerable activity in the general field of substrate-based inihibitors for renin, reviewed for example by 
Haber & Burton, Federation Proc 38 No. 13 2768—2773 (1979). 

The Invention 

Iff The present Invention is a development of the above work. Behind it is a concept of modifying peptide 
structures related to the peptide sequence at the site of action of renin on the natural substrate, by isosteric 
substitution at at least the site oif cleavage. Optionally further there is isosteric substitution or other 
modification at other positions to increase stability or to modify the properties of the final peptide, for 
example its solubility under physiological conditions or its resistance to in vivo exopeptidase attack. Such 

20 modification may for example be by incorporation of residues other than those of the natural L-amino 
adds; by protection of the N-terminus with acetyl, pivaloyi, t-butyloxycarbonyl (Boc), benzoyl or other 
groups; or by conversion of the C-termtnal carboxyl to another functional group, e.g. the corresponding 
alcohot present as such or in ether or ester form. 

General reference to amino acids and amino acyl residues and side chains in both the description and 

25 claims herein is to be taken as reference to such whether naturally occurring in proteins or not and to both 
D- and L- forms, and amino is to be taken as including imino except where an aromatic acid, residue or side 
chain is specified. 

The compounds of the present Invention, showing desirable renin inhibitory action, are of the general 
formula: 



30 



33 



X— Y4»ro-Phe-Hl9— A— 8— Z—W (V) 
6 7 8 9 10, 11 12 13 



where Pro, Phe and His may be in substituted fomn; 

X » H: or an acyl or other N-protecting group e.g. acetyl, pivaloyi, t-butyloxycarbonyl (Boc), benzoyl 
or lower alkyi (primarily C,— C,); or an L- or 0-amino- acyl residue, which may itself be N-protected 
similarly; 

40 Y s 0- or L-His or other D- or L- basic or aromatic amino-acyl residue, or is absent; 



so 



60 



6$ 



A = -NH-CH-CHo-N-CH-C (VI) "reduced" Isostere bond 

♦ ^ I ♦ \ 

i3 N 



or 



-NH-CH-C^ P? /P 
5S ^cH^-CH-C (VII) "keto*' isostere bond 



or 



t' f / 

-NH-CH-CH(OH)-CHj.-CH-C^ (VIII) "hydroxy" isostere bond 



1 



t8 



30 
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0^ .0 



\ 



-NH-CH-CH -CH -CH-C^ (IX) " hydrocarbon' * isoslere bond 

« 2 2^ 



where the configuration at asymmetric centres * Is either R or S, where in VtU the hydroxy group may be 
present as such or protected in ether — OR^ or ester 



\ 



form where R* is as given under W below and where R^ and R^ the same or different *Pro (isopropyl), 
'Bu (isobutyl), Bzl (benzyl) or other lipophilic or aromatic amino-acid side chain 

R' = — H; lower alkyl (C|— CJ; or — SOaPh. — S0aC«H4Oi3(p), Boc; formyl or other N-protecting 
20 group; 

B»D- or L- Val or Ije other D- or L- lipophilic aminoacyl residue; 

Z a 0- or L- Tyr, Phe, His or other L- or D- aromatic aminoacyl residue; and 

W s —OH as such or in protected ester form as —OR* where R* = lower alkyl primarily Ci^s and 

particularly 'Bu, or cycloaikyl primarily C^— C7, or Bzl, or other ester forming group; or — NHa as such or in 
25 protected amide form as — NHR' or — N(R*)2 (where » an N-protecting or other substituent group e.g. 

lower alkyl as for R* and iR% » two such or e.g. cydoalkyit primarily CV- C7) or as — NH— (CH2)n— Q or 

— NRMCHa)!,— Q (wher« n = 2 to 6 and 0 = NH, or 



NH 

■NH-C 

\ 

NH, 

35 and wherein any of the hydrogens attached to nitrogen may be substituted by R' or (R^)2); and or D* 
serine or lysine, arginine or other basic amino-acyl residue as such or in amide form substituted amide 
form or ester form e.g. containing a group or groups as given for and R^ above as the case may be; or an 
aiifilno altohol residue derived therefrom as such or protected in ether or ether form e.g. containing a group 
as given for R^ above or Z + W » an alcohol derived from L- or D- Tyr, Phe, His or other L- or D- aromatic 

40 amino-acyl residue as sucfi or protected in ester or ether form as above; 

such polypeptide being in the above form or modified by isosteric replacement of one or more remaining 
peptide bonds by reduced — CH^NH— . keto. 



4B ^ 

\ 

CHj-, 

50 hydroxy, — CH(OH)— CH^, or hydrocarbon, — CHj— CHj— isosteric links and further being in free fonm or 
in protected or salt form at one or more remaining peptide, carfaoxyl, amino, hydroxy or other reactive 
groups, in particular as their physiologically acceptable acid addition salts at basic centres. 

The above compounds may in particular be those related to the substrate sequence in the horse 
(B = Val at position 12) or those related to the substrate sequence in man (B - lie at position 12). 
gg Particular groups of these compounds are set out in claims 2 and 3 respectively herein, as formulae VA and 
VB to which reference may be made but which are not repeated at this point. 

The numbering of residues in formulae (V), (VA) and (VB) shows the correspondence with the renin 
substrates themselves, but without limitation of the generality of the formulae. 

Where a peptide bond in addition to that corresponding to the Leu-Leu or Leu<Val bond in the natural 
gQ renin substrate is isosterically substituted, the 7, 8 and 8, 9 positions i.e. the Pro-Phe and Phe-His bonds in 
formula V are preferred, or possibly both of these positions, and it is further preferred that the substitution 
should be 

— CHi— N— 

! 

65 R3 (X) 



I 



0 045 665 

where R3 is as set out above. The alternative isosteric substitutions set out herein may however be used. 
Protective or substituent groupings as mentioned above may be any of these Icnown in the polypeptide 

art amply disclosed In the literature and not requiring discussion at length here. Generally the selection of 

the 'protective' groups is according to their function, some being primarily Intended to protect against 
5 undesired reaction during synthetic procedures while the N- and C- terminal subatituents are for example 

directed against the attack of exopeptidases on the final compounds or to increase their solubiiity and 

hence physiological acceptability. 

It is in particular possible for one or more remaining peptide bonds in the compounds of formula (VK 

(VA) or (VB) to be N-substituted witii protective groups. 
10 ihB invention further lies in the analogues for use as medicaments and particulariy 

i) in a diagnostic test for high renin states, blood pressure falling most when renin is high, or in a 
surgical prognostic test for reno-vascular hypertension (renal artery stenosis), by administration of said 
analogue followed by monitoring of blood pressure, and 

ii) in the long and short term treatmem of heart failure and all forms of hypertension particularly those 
IS associated with high serum renin levels, by administration of a renin-inhlbiting amount of said analogue. 

The long and short term response of blood pressure to renin inhibitors is predictive of surgical 
outcome. In all cases single and repeated doses and any conventional form of pharmaceutical composition 
may be used, for administration by intranasal or oral route, injection, or any other means as convenient 
Amounts may for example be 0.001 to 10 mg/kg body weight daily more usually 0.01 to 1 mg, according to 

20 the potency of the analogue and the severity of the condition. Dosage uriit compositions may contain such 
amounts or submultiples tiiereof to make up the daily dose. (Dosages herein and in tiie claims are related 
to the free base content where compounds are in salt form) 

In production of the analogues use may be made of a method of making a hydroxy or keto isostere of a 
dipeptide wherein a derivative of a halohydrin preferably a bromohydrin or haloketone preferably a 

2S bromoketone 



30 



38 



40 



NH CH-CH-CH Br or NH^CH-C 

2,2 2 \ 

OH CHg-Br 

wherein is an amino acid side chain and the NH3 and OH groups are in protected form is subjected to an 
alkytation procedure to attach a group 

R' 

-CH— COOH 



and gives the desired isostere as such or in protected form, R' being the same or a different amino acid side 
chain. 

AS In particular the alkylatlon procedure may be 

i) by reaction with an alkali metal carboxyltc acid derivative preferably a lithium derh/ative 

R' 

50 UCH— COOU 
where R' is as above. 

ii) by reaction with an alkali metal malonic ester derivative preferably a sodium derivative 

55 COOR* 

i 

NaOl 



I 

COOR" 



60 



where R* is an esterifying group and a haiide preferably an iodide 

R'-i 

55 where R' is as above to give intermediate 
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10 



20 



30 



3S 



SO 



NH^-CH-^H-CHg-C-COOR- or NHg-CH-C^ R 



OH COOR^ CHg-C-COOR 




COOR^ 



in protected form which intermediate is then decarboxylated and if desired deprotected to give the desired 
isostere 



" R* r' r' A> 



1. ... . .X 



NHg-CH-ipH-CHg-CH-COOH or NHg-CH-C^ 



I \ 



I 



OH ^CHg-CH-COOH 



as such or in protected form. 

The hydroxy isosteres so produced may further be oxidised to the corresponding keto isosteres. 
25 In particular the methods may be applied to the production of a hydroxy dipeptide isostere of the 
formula 



R^ R^ yO 

1 I I / 

-NH-CH-CH(OH)-CHo-CH-C^ 



or the corresponding keto Isosteres, where the significance of X' and is as above except that X* and 
do not represent amino-acyi. 

The dipeptide isosteres given by ail these methods may be incorporated in higher peptide analogues 
by the methods herein described or by the methods of peptide synthesis as generally known in the art 
40 The dipeptide analogue syntheses are illustrated in detail herein, in the course of illustrating the 
preparation of the octapeptides and related compounds to which the invention relates. 

Specific analogues within the invention, all as such or in protected form, are 

. IBu i|Bu' 
H-+4ls--Pro-Phe-41lsHSIH-clHCH2-N-K:H-CO-Val-T^ 

6 7 8 9 10 11 12 13 

B 8 
(H-*76 where R » hydrogen; H-»78 where R a SO^Ph) 

and the corresponding analogue - (H— 77) with R's hydrogen and D-His at position 6. A further 
analogue, with the same methylenenmino isosteric replacement of a Leu-Leu peptide bond is: 

60 

IBu 
I 

H-Pro-Phe-His-NH-CH-CHg-Leu-Val-Tyr-OH (H-79) 



55 



65 



8 9 10 11 12 13 



6 
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Further analogues within formula (VA) are given in the present disclosure in Exannples Vi to IX, XI and XII. 
Analogues within fomnula (VB) are given in Examples V and X. 

Synthetic Methods 

9 The inventors have developed synthetic methods for the isosten'c replacement of the peptide bond 
— CO— NH— with alternative groups, specifically — CHr-NH— (reduced). — CHaCHa— (hydrocarbon), 

0 

to ^ 

\ 

(keto) and — CH(OH)— CHj— (hydroxy) isosteres (see, e.g. Szeike, et al, pp. 57—70 in "Molecular 
Endocrinology" Vol. 7, Editors: Madntyre and Szeike, Elsevier, Amsterdam 1977, and Hudson, Sharpe and 
Szeike, U.S. Patent 4 198398 "Enkephalin Analogues''). 

Reference may be made to these publications for general discussion of such isosteric replacement. A 
reaction sequence for the preparation in particular of the reduced isostere of ieucyl leucine for incor- 
poration in the analogues disclosed herein is however for example: 



20 



2$ 



40 



SO 



90 



SCHEME 1 



Syntiiesis of the protected reduced isostere of U-leucyl-L-leucine 



^ BocLeu-OH -i- H-Leu-OMe >-BocLeuLeu-OMe 

(1) 1' 

SDA- 'f" 
I' ^ BocNHCHCHgNHCHCHgOH 



(2) 



ii 



'Bu *Bu 



PhSOgCI r - y 

BocNHCHCH,NCH-CH,OH 

(3) I 



SOjPh 
Ml' 



^Bu >Bu 



KMnO^ I I 

"I' — ' ^ BocNHCHCHg-N-CHCO^H 



HgO/pyrldlne I 
55 SOgPh 

(4) 



IV 



* Sodium dl(methoxyethoxy) aluminium hydride 



(1) Boc-Leucyl-leucine methyl ester 

The dtpeptide V was prepared from Boc-leucine.HaO (27.5 g, 0.11 mole) and leucine methyl esterHCI 
(20 g, 0.11 mole) by mixed anhydride coupling using N-methyl morpholine and isobutylchloroformate. 
After a standard work-up procedure the dipeptide Y was obtained as white needles, 35.0 g (88%) from 
M EtOAc/petrol bpt 40—60". m.p. 132—133" 



7 
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to 



IS 



20 



25 



JO 



35 



(2) Preparation of compound U' 

Hie dipeptide 1' f7 Jig, 20 mmole) was dissolved In benzene (120 ml, Na-dried). A solution of sodium di- 
hydro-bis-(2-methoxyethoxy)atuminate (SDA. 70% in toluene, 41 ml) was added slowly with cooling. After 
addition, the solution was refluxed for i hr, cooled and poured into 0.5 M ice-cold dtric acid solution. At pH 
2.5 the aqueous solution was extracted with ether (4X) and the combined extracts were discarded. The pH 
was ad]usted to 9 with NazCO, solution and the aqueous solution was saturated with sodium chloride. 
Extraction with ether (4X), followed by drying (Na^O*) of the combined organic phases, evaporation and 
crystallisation from petrol (40-601 at -20" gave the reduced dipeptide II': 5,1 g (78%) as white needles. 
m.p. 59— GO" 

Nmr (COa,) 9.05-9.15 (12H, d, 4 x CH,) 8.75 {6H, m, 2 x (CHjJaCH-CHJ; 8.55 {9H, s, (CHJXO); 
7.35 (5H, m, CHaNH, CH,OH); 6.05-6.85 {3H, m. 2 x a~-CH and CHjOHT; 5.3llH, d, Boc NH-r]:" 

(3) Protection of compound II'. with benzenesuiphonyt. 

The reduced compound 11' (11.0 g, 34.7 mmole) in dioxan {100 ml) was added to a solution of KHCO, 
(21 g., 6 equiv.) In H2O (100 ml). This mixture was cooled in ice and benzene-sulphonyl chloride (9.0 ml 2 
equiv.) added in dioxan (25 ml) with vigorous stirring. Stirred at 22* overnight Poured into ether, washed 
with 2N NH4OH (4X), H,0 (IX) 0.5M citric add (2X to remove any unsulphonated material), HjO (IX). 

The protected compound III' was obtained as an oil. Nmr spectroscopy showed the presence of one 
benzenesulphonyl group. This material was used without further purification in the next stage:— 

(4) Oxidation of compound ill' 

The material from the preceeding preparation was taken up in pyridine (50 ml), cooled in ice and 
KMn04 (11.0 g 70 mmole) in H2O(50 ml) and pyridine (100 ml) added. Stirred for 42 hours at 20^ The MnO, 
predpitate was removed and the filtrate diluted wKh citric add solution until addic Ether extraction at pH 5 
removed product and starting material. The product IV' was obtained by (i) NaHCOa extractior>-to remove 
strongly acidic by-products (it) extracted with 30% v/v 0.880 ammonia solution (6X). The ammonia washes 
contained essentially pure IV'. Starting material remaining in the ether was re-oxidised for 42 hours and 
worked-up as above. 

The total amount of IV' (isolated by addifying the ammonia washes and extracting with CHQ,) 
obtained was 2.34 g (20% based oh II'). ^ " 

The material was a colouriess foam Rf 0.41 by TLC on silica in benzene-dioxan-acetic add (95-25-4). 

NMR (CDCIj): 8.9-9.3 (12H, m, 4XCH3); 8.2-8.8 (15H, m, (CH,),CO and 2 x (CHJ^CH-CH,): 
5.4-7.0 (4H, m;2 x o-CH and --CHr-N-); 2.0 and 2.4 (5H, m, CeHsSOJ, 1.2 (1H, br.s, Cajtil ~ 

Alternatively, the reduced Leu-Leu analogue IV may be synthesized by the following method: 



SCHBAB Z 



40 



45 



SO 



55 



60 



Boc^Ueu-OMe 



BU2AIH 



Boc«»Leu«-H 




H-Leu-OEt 



Hg/Pd charcoal 



i 



Bu 



BocHSIH-CH-CH -NH-<!H-<:OOEt 

2 

1) PhSOgCI 

2) OH" 



IV 



6S 



The following is a synthetic method for a reduced leu-Val isostere by a preferred route. 
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SCHEME 3 

Synthesis of the protected reduced isostere of L-leucyl-L-teucine 



iBu2AIH/Toluene 
Boc-Leu-OMe Boo^Leu-H 

10 

1 

tSu iPr 
( \ ) H-Val-OBzl /THF/Mol. sieve 5A I I 

fg 1 BocNH-CH-CHg-NH-CHCOgBz! 

(il) NaBH.CN/MeOH/0^ 

^ 2 

iBu iPr 

^ Hg/Pd/C/DMF Y y 

2 BocNH-CH-CHg-NH-CH-COgH 



25 IBu iPr 

3,4Cl2Z-OPCP/DMF/1 equlv. NaOH/37* I | 

3 — — ^— ^— — — — — BocNH-CH-CH--NCH-CO^H 

2 I 2 



30 



S5 



40 




(1) Boc-L-Leucinal, 1 

46 Boc^L-Leucine methyl ester (22.7 g, 90 mmoles) in dry toluene (250 ml) under Na was cooled to -78* 
and 25% di-isobutytaluminium hydride in toluene <130 ml, 225 mmoles) were added over 25 mine, keeping 
the temperature under -70^. The mixture was stirred for 15 mins. at -78° after completion of the addition, 
then MeOH (10 ml) was added cautiousiy. When effervescence ceased the mixture was poured into an ice- 
cold solution of Rochelle salt (100 ml of saturated solution + 600 ml HjOK This mixture was shaicen until an 

50 extractabie solution was obtained. The toluene was separated and the aqueous phase re-extracted with 
ether (2 x 300 ml). Toluene and ether extracts were combined and dried (NsaSO j. The resulting oil was 
passed rapidly through a pad of silica gel in 15% EtOAc/petrol 40—60°. The crude aldehyde was obtained as 
an oil, weight 18.68 g. Nmr showed aldehyde content to be 85%, therefore yield of aldehyde: 15.9 g (83%). 
Nmr (CDCIa), t: 0.45 (IH, s, CHO); 4.87 (H, br. d., Boc NH): 5.83 (1H, br. m., NH-CHCHO); 8.43-8.93 

55 (12H, m, (CH3)3C, (CHjjjCH.CHa); 9.0 and 9.1 (12H, 2 x d, (CHJjCH) 
TLC: (solvent 30% EtOAc/petrol 60-80°), Rf = 0.43. 

(2) 6oC'L*LeucYl-L-valine benzyl ester reduced isostere, 2 

L-Valine-OBzt (10 mmoles, from EtOAc/IN NaHCO, partition of 3.8 g of p-toluene sulphonate salt) and 
60 Boc-L-Leucinal (2.54 g, 10 mmole aldehyde content) in dry tetrahydrofuran (20 ml) stood over SA molecular 
sieve (10 g) ovemight Sodium cyanoborohydride (630 mg« 10 mmoles) in MeOH (3 ml) was added with 
cooling, then left at room temperature for 30 mins. The mixture was diluted with methylene chloride 
(100 ml), filtered and evaporated to dryness. The residue was passed down a silica column in 20% EtOAc/ 
petrol (60—80°) to remove polar impurities. Isostere containing factions were combined. Crystallisation 
65 from petrol 60—80° at -20° gave large clusters of needles, 1.52 g (38%) m.p. 
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t: 2.65 (5H, s, OCHAHj); 6.35(1 H,. m, NHCHCOjBil); 7.05 <1H, m, NH-CHCHJ; 7.45 |2H, m, 
-CHaNH— J; ^25-8.90 (ISH, m. (CHJ,CO-.) (CHJj CHCHa and (CH,), CH— ); 9.05 and 9.15 (12H, 2 x s, 
2x(CH3)2CH). 

TLC: (Solvent: 30% EtOAc^petrol 60/80") Rf » 0.39. 

s 

(3) N-(2S)-t-Butyioxycarbonylamino-4^ethylpentyl, N-(3,4^!chtoroben2yloxycarbonyl)-L-vaIine, 4 

Boc-L-LeucyM.-valme, benzyl ester-reduced-isostere (1.5 g 3.68 mmoles) in dimethylfonnaniide 

(60 ml) was hydrogenated at STP pver 5% Pd/C (150 mg). After 3} hours the colloidal solution was flushed 

with nitrogen and 1M NaOH (3.8 ml, 1.05 equiv.) was added followed by 3,4-<iichlorob6nzyl pentachloro- 
10 phenyl carbonate (1 .92 g, 4.07 mmoles). The mixture was kept at 50° in a stoppered flask for 24 hours, and 

then evaporated to dryness. EtOAc was added and the Pd/C filtered off. The EtOAc solution was washed 

with 1M dtnc acid (2 x). HjO (1 x), brine (1 x), and dried (NajSOJ. 

The crude isostere 4 was chromatographed on silica-^el (Merck Keiselgel 60« 40—63 m) etuting with 

2% MeOH/CHCl) to give the title compound as a colourless oil. 
IS Nmr (COOa), t: 2.5—2.9 (3H, m, CeClaH J; 3.3—3.8 (2H, br, BocNH and COjH); 4.85 and 4.95 |2H. 2 x s. 

OCHj-CgClaHa): 5.5-6.3 (2H, m. NHCHCHj and — NCHCOjH); 6.5-7.2 (2H, br, 2 x d. CHCHjN— ); 

8.2—8.9 (13H. m, (CHs),^, (CHjljCHCHj and (CHJaCH— ); 8.9-9.4 (12H, m, 2 x (CH3)aCH) 
TLC: (solvent 5% MeOH/CHCy Rf = 0.32. 

20 Examples 

The following detailed Examples Illustrate the invention. 

The Examples are preceded by the preparation of Boc-Tyr (Bzl (2, 6 Cla)] M)-resin. (Reaction times 
marked * are convenient rather than necessary). 

25 Preparation of Resin 

Boc-Tyr [Bzl(2, 6 Cla)]— OH (1 .65 g, 3.75 mmol) was dissolved In ethanol (20 ml) and water (5 ml) added. 
The pH was brought to 7.0 with cesium bicarbonate solution and the solvent evaporated in vacuo. The 
residue was treated twice with toluene and evaporated to remove the last traces of water leaving a white 
powder which was dried for several hours over phosphorus pentoxide. The residue was dissolved in DMF 
30 (65 ml), chloromethylated resin (10 g, 7.5 mequiv.) added and the reaction stirred at 3T for four days. 

The resin was then filtered and washed thoroughly with DMF, DMF/water (9:1) and then OMF again. 
The resin was then resuspended in DMF (65 mi) and treated with acetic anhydride (2.36 ml, 25 mmol) and 
triethylamine (3.5 ml, 25 mmol) for 3 days. 

The resin was filtered, washed thoroughly with DMF, OMF/watar (9:1) and methanol and dried. The 
95 resin was then "defined" by shaking a suspension in dichloromethane and removing the particles slowest 
to float. The resin was then dried. 

Yield 10.8 g. 

Amino-acid analysis: (12ISI— HCI/proplonic add 1:1 130°, 2 hours) gave an Incorporation of 0.1 1 mmot/g. 

40- 

Example 1 

H-His-Pro-Phe-His-Leu-reduced-Leu-Val-TyrOH (K-76) 

Boc-Tyr (Bzl(2,6 Cla)] — 0-Resin (3g, 0.6 mmol) was washed with reagents in the following sequence: 
CHaCIa (3X) iPrOH (2X). CHaCI, (3X), 40% TFA/CHaCIa 1 min then 20 min, CHaCIa (3X), IPrOH (2X), CHjCIa 

45 (3X), 40% TFA/CHaaa 1 min then 20 min, CHjCIa (3X) iPrOH (2X) CHaCIa (3X), 10% EtaN/CHaClj (2x2 min), 
CHaCIa (5 X). Boc-Val-OH (0.65 g, 3 mmol) was then coupled using DCCI (0.68 g, 3.3 mmol) and HOBt 
(0,92 g, 6 mmol) in OMF/CHaClj (1:1) for 17 hours. The resin was then washed with DMF{3X), CHaCIa (3X), 
iPrOH {2X), CHaCIa (3X) 10% EtjN/CHaCIa (2 min), CHjCIa ($X) then acetylated using acetylimldazole (0.66 g, 
6 mmol) (n DMF for 1 hour. The resin was then washed with' OMF (3X) CHaCIa (3X) iPrOH (2X) and finally 

50 CHaCIa (3X). 

The sequence of washes and reactions was repeated for the addition of each of the residues with the 
following modifications. 

After deprotection of the Boc-Val-Tyr [Bzl (2,6 ClJl-O-restn 8oc-NH-CH (CH2CHI^e2)*CH2-N(S0,Ph). 
CH(CH^HMea)-C02H (0.42 g, 0.9 mmol) was coupled using DCCI (0.28 g, 1.35 mmol) and HOBt (0.275 g, 
55 1.8 mmol) in DMF/CH^CIad :1) for 18 hours, followed by acetylation using acetylimldazole (0.66 g, 6 mmol) 
in DMF for 1 hour. 

Aft^r deprotection, Boc-His(0np)-OH (1.44 g, 3 mmol) was coupled using DCCI (0.68 g, 3.3 mmol) and 
HOBt (0.92 g, 6 mmol) for 2 hours, followed by acetylation for 1 hour. 

Deprotection of the histidyl peptide was achieved using 50% TFA/CHaCla instead of the usual 40% TFA/ 
60 CHaCIa. Boc-Phe-OH (0.796 g, 3 mmol) was coupled using DCCI (0.68 g, 3.3 mmol) and HOBt (0.92 g, 
6 mmol) for 17) hours*, followed by acetylation for 1 hour. 

Deprotection of the phenylalanyl peptide was achieved using the usual 40% TFA/CHjCla. Boc-Pro-OH 
(0.646 g, 3 mmol) was coupled using DCCI (0:68 g, 3.3 mmol) and HOBt (0.92, 6 mmol) for 2 hours followed 
by acetylation for 1 hour. 

55 After deprotection Boc-His(Dnp)-OH (1.44 g, 3 mmol) was coupled using DCCI (0.68 g, 3.3 mmol) and 
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HOBt (0.92 g, 6 mmol) for 14} hours* followed by acetylation for 1 hour. 

The resin was then washed with DMF (3X), CHsCUiaX) iPrOH (2X1 CH2Cl2(3X) and finally MeOH (3X) 
and dried to give 3.5353 g of product 

1.2 g of this material was treated with HF at 0* for li hours in the presence of anisol (1.5 ml) then dried 
5 overnight over potassium hydroxide. The resin was then washed with DMF/water (1:1), acetic acid and 
finally acetic acid/water (1:1) to remove the peptide. These washes were combined and evaporated in 
vacuo. 

The residue was dissolved in OMF (15 mil and water (6 ml) thioethanol (5 ml) added and the pH of the 
solution brought to 8.0 with sodium carbonate. The reaction was stirred ovemight the solvent evaporated 

w and the residue applied to a Sephadex G 25 column (72 x 2.5 cms) eluted with 50% acetic acid at 18 mis/ 
hr collecting 6 ml fractions. Fractions 27—46 were combined and the solvent evaporated in vacuo and 
dried. Then 90% of the residue was taken (for the rest see Example III) and dissolved in anhydrous 
ammonia (100 ml) and small portions of sodium wire added until a permanent blue colour was achieved for 
15 seconds. The ammonia was allowed to evaporate and the residue dried. 

IS The residue was applied to a Sephadex SPC25 column (77 x 1.6 cms) eluted with 30% acetic acid at 
40 mis/hr, with a sodium chloride gradient from O.OIM to 1M over two days collecting 6.6 ml fractions. 

The product was contained in fractions 100—104. These were pooled, evaporated and the residue 
dissolved In glacial acetic acid and filtered to remove the sodium chloride. The solution was evaporated 
and desalted on a Sephadex G25 column (72x2.5 cms) eluted with 50% acetic acid at 18mls/hr 

20 collecting 6 ml fractions. Fractions 32—6 were pooled, evaporated, transferred to a vial and lyphilised. 

Yteid 13.4 mg 

Product Ca^jfi^^M MW. 1011,25 
TJ.C (silica) Rf 0.15 EtOAc/fVr/AcOH/HaO 40:20:6:11 
29 Rf 0.40 nBuOH/Pyr/AcOH/HsO 30:20:6:24 

7./.e pH 2.1 1000V 30 min mobility 8.3 cm. 

pH 6.5 1000V 30 min mobility 7.5 cm, 
AAA 6N HCI.+ phenol 110", 40 hours, peptide content 72% 
His: 1.97; Pro: 1.01; Val: 1.02; Tyr: 0.98; Phe; 1.01. 

30 

Example II 

H— Pro-Phe-Hifi-Leu-reduced-Leu-Val-Tyr-OH (H— 79) 

Fractions 80—84 of the SPC 25 Sephadex Column from ti^e previous synthesis were combined, 
evaporated and the residue dissohred in glacial acetic acid and filtered to remove sodium chloride. The 
35 solution was evaporated and the product desalted on a Sephadex G25 column (72 x 2.5 cms) eluted with 
50% acetic acid at 18 mis/hr collecting 6 ml fractions. Fractions 32—9 ware pooled, evaporated, transferred 
to a vial and lyophilisad. 

Yiefd 23.6 mg 

40 Proc/ucf C46Hb70sNb MW 874,10 

TJ.C (silica) Rf 0.29 EtOAc/Pyr/AcOH/HaO 40:20:6:11 
Rf 0.46 nBuOH/Pyr/AcOH/HzO 30:20:6:24 
r./.e. pH Z^ 1000V 30 min mobilitv 7.5 cms 
pH 6.5 1000V 30 min mobility 8.3 cms 
45 AAA 6N HCI + phenol, 1 W, 40 hours, peptide content 85% 
His: 0.97: Pro: 1.08; Val: 0.99; Tyr: 0.97; Phe: 1.00. 

The above example illustrates how Y in formulae (V), (VA) and (VB) may be absent 

Example III 

50 H-Hls-Pro-Phe-Hls-Leu-reduced (SOjPhJ-Leu-Val-Tyr-OH (H— 78) 

In the synthesis of compound H76 10% of the residue from the Sephadex G25 column after the HF and 
thioethanol treatments of the resin was kept 

This material was applied to a Sephadex SPC25 column (77 x 1.6 cm) eluted with 30% acetic acid at 
20 mis/hr with a sodium chloride gradient from 0.01M to 1M over 2 days collecting 6.6 ml fractions. 
55 The product was contained in fractions 74—7. These were pooled, evaporated, dissoked in gladal 
acetic add and filtered to remove sodium chloride. The solution was then evaporated and desalted on a 
Sephadex G25 column (72 x 2.5 cms) eluted whh 50% acetic acid at 18 mis/hr collecting 6 ml fractions. 
Fractions 31—4 were pooled evaporated, the residue transferred to a vial and lyophilised. 

60 //e/tf0.6mg 

Product CsSjfiuU,^ MW: 1151.40 
r/.c. (silica) Rf 0.31 EtOAc/Pyr/AcOH/HjO 40:20:6:11 
T.Le, pH 2.1 1000V 30 min mobility 5.4 cms. 

AAA 6N HCI t phenol, 40 hrs, 110", peptide content 64% 
65 His: 1.93; Pro: 1.08; Val: 1.05; Tyr: 0.96; Phe: 0.97. 
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Example IV 

H-OHis-Pro-Phe-His-Uu-reduced-Leu-Vat-Tyr-OH, (H— 77) 

The 8oc*Tyr (Bzl(2,6«Ci2)] — O-Resin {3g, 0.6 mmol) was deprotected and 8oc-Val-OH (0.65 q, 3.0 mmol) 
was coupled using OCCI (0.^ 3.3 mmoO and HOBt (0.92 g, 6 mmol) for 22 hours* then acetylated with 
5 acetyfimidazole (0.66 g, 6 mmol) for 1 hour. 

After deprotection. Boc-Leu-reduced (SOaPhKeu-OH, IV, (0.42 g 0.9 mmol) was coupled using DCCI 
(0.28 g, 1.35 mmol) and HOBt (0.275 g, 1.8 mmol) for 20 hours, then acetylated for 1 hour. 

After deprotection Boc-His(Dnp)'OH (1.44 g, 3 mmol) was coupled using OCCI (0.68 g, 3.3 mmol) and 
HOBt (0.92 g, 6 mmol) for 22 hours*, then acetylated for 1 hour. 
10 After deprotection, this time with 50% TFA/CH2CI2 Boc-Phe-OH (0.798 g, 3 mmol) was coupled with 
DCCI (0.68 g, 3.3 mmol) and HOBt (0.92 g, 6 mmol) for 19 hours* then acetylated for 1 hour. 

^ After deprotection Boc-Pro-OH (0.646 g, 3 mmol) was coupled using DCCI (0.68 g, 3.3 mmol) and HOBt 
(0.92 g, 6 mmol) for 3 hours then acetylated for 1 hour. 

The peptide was again deprotected and coupled with Boc-D-HIs(8o€)-0H (0.91 g, 2.56 mmol using 
/5 OCCI (0.58 g, 2.82 mmol) and HOBt (0.78 g, 5.1 mmol) for 2 hours, then acetylated for 1 hour. 

The resin was washed with DMF (3X) CH2CI2 (3X) iProH (2X) CH2CI2 (3X) and finally MeOH (3X) and 
dried to give 3.6563 g of product 

1 .2 g of this material was treated with HF at 0" for H hours in the presence of anisole (1 .5 ml) then dried 
overnight over potassium hydroxide. The resin was then washed with OMF, DMF/HjO (1:1) acetic acid and 
20 finally acetic acid/water (1:1) to remove the peptide. These washes were combined and evaporated in 
vacuo. 

The residue was dissolved in DMF (15 ml) and water (6 ml), thioethanol (5 ml) added and the pH of the 
solution brought to 8.0 with sodium carbonate solution. The reaction was stirred overnight the solvent 
evaporated and the residue applied to a Sephadex G 25 column (72 x 2.5 cms) eluted with 50% acetic 

29 acid at 18 mis/hr collecting 6 ml fractions. Fractions 27—^ were combined and the solvent evaporated in 
vacuo and dried. 

90% of the residue was dissolved in anhydrous ammonia (100 ml) and small portions of sodium vAre 
added until a permanent blue colour was achieved for 15 seconds. The ammonia was allowed to evaporate 
and the residue dried. 

30 The residue was applied to a Sephadex SPC 25 column (77 x 1.6 cms) eluted with 30% acetic acid at 
20 mls/hr with a sodium chloride gradient 0.01 M to 1M over 2 days collecting 6*6 ml fractions. 

The product was contained in fractions 88—92. These were pooled, evaporated and the residue 
dissolved in gladal acetic acid and filtered to remove the sodium chloride. The solution was evaporated 
and desalted on a Sephadex G25 column (72 x 2.5 cms) eluted with 50% acetic acid at 18 mis/hr 
35 collecting 6 ml fractions. Fractions 32—41 were pooled, evaporated, transferred to a vial and lyophtlised. 

Yield 46.8 mg 

Difference in yields between "t-His" and "D*His" compounds was accounted for by a lower 
incorporation of the isostere in the "L" case and less removal of the histidine with Na/NHs. 

40 

Product C52H740«N,a MW 101 1 ,25 
r/c (silica RfO.18 EtOAc/Pyr/AcOH/HjO 40:20:6:11 
Tie pH 2.1 1000V 30 min mobility 77 cm 
pH 6.5 1000V 30 min mobility 7.9 cm 
45 AAA 6N-HCI + phenol, 110°, 40 hours, peptide content 93% 
His: 1.98. Pro: 1.00; Val: 1.08; Tyr: 0.97; Phe 0.97 

Example V 

H-His-Pro-Phe-His-ljeu<reduced-Val*lle-His-OH (H 113) 

50 The method is generally that of Example 1 above but illustrates formula (VB). 

• Preparation of Boc-Hls (DNP)-O-Resin (AH/3Q/83) 

Boc-His(DNP)* OH. (4.74g, 11.25 mmol) was dissotvad in ethanol (60ml) and a solution of cesium 
bicarbonate (2.18g, 11.25mmoi) in water (15 ml) added. The solvent was evaporated in vacuo and the 
55 residue treated four times with toluene and evaporated to remove water before finally drying overnight 
over phosphorus pentoxide. The residue was dissolved in DMF (176 ml), chloromethylated resin (30g, 22.5 
m-equiv.) added and the reaction stirred at 37" for five days. 

The resin was filtered off and washed thoroughly with DMF, DMFAArater (9:1) and then DMF again. It 
was resuspended in DMF (175 ml) and treated with acetic anhydride (7.08 ml, 75 mmol) and triethylamine 
60 (10.5ml, 75 mmol) ovemight 

The resin ester was filtered, washed thoroughly with DMF, DMFAAfater (9:1) and methanol and dried. It 
was then "de-fined" by shaking it in dichloromethane and removing the particles in the supematant 
Finally, the resin was dried. Yield: 30.45g. A trial coupling with Boc-Ala-OH, followed by amino-acid 
analysis (after hydrolysis with 12N-HCl/propiomc acid 1:1, 130*, 2hrs) gave an incorporation of 0.2mmol/. 

65 
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Coupling to Resin Ester 

Boc-His(DNP)-0-Resin (2.5g 0.55 mmoO was deprotected with 50% TFA/CH2CI2 and Boc-lle-OH (0.748g 
3mmol) was coupled using OCCI (0.68g, 3.3 mmoi) and HOBt (0.92g. 6.0mmol) for 2 hours, then acatylated 
with acetyl imidazole (0.55gr Smmoi) overnight 
s After deprotecdon with 40% TFA/CHaCl,, Boo-Uu*reduced (3,4-ClrZ)-Val-OH, 4 (0.343g. 0.66 mmol) 
was coupled using DCQ (0/1 5g, 0.73mmol) and HOBt (0.20g, 1.32 mmol) for 16 hours, then actylated for 1 
hour. 

After deprotection, Boc-His(DNPH}H 0.26g, 3.0 mmoO was coupled using OCCI (0.68g, 3.3 mmoU and 
HOBt (0.92g, Smmol) for 2 hours, then acetylated for 1 hour. 
10 After deprotection. again with 50% TFA/CHaCI,, Boc-Phe-OH {0.796g, 3mmol) was coupled with DCa 
(0.68g, 3.3nimol) and HOBt (0.92g. 6mmol) for 3 hours then acetylated overnight 

After deprotection, Boc-ProOH (0.646g, 3mmol) was coupled using DCCI (0.68g, 3.3mmol) and HOBt 
(0.92g, 6mmol) for 2 hours then acetylated for 1 hour. 

The peptide was again deprotected and coupled with Boc-His (DNP)-OH (1.26g, Smmol) using DCa 
(0.68g, 3.3mmol) and HOBt (0.92g, 6mmol) for 2 hours, then acetylated overnight 

The peptide resin ester was washed with OMF (3X). CH2CI2 (3X) iProH {2X), CH^CIa {3X) and finally 
MeOH (3X1 and dried. It was then treated with HP at 0* for ^\ hours in the presence of anisole (4inl) and 
dried overnight over potassium hydroxide. The resin was washed with OMF, acetic acid and acetic acid/ 
water (1:1) to remove the peptide. The washes were combined and evaporated fn vacuo. 
20 The residue was dissolved in OMF (60 ml) and water (24mi), thioethanol (10ml) was added and the pH 
of die solution brought to 8.0 with sodium carbonate solution. The reaction mixture was stirred overnight 
the solvent evaporated and the residue applied to a Sephadex G25 column (77 x 2.5cms). h was etuted with 
50% acetic acid at 18 mis/hr collecting 6 ml fractions. Fractions 34—53 were combined and the solvent 
evaporated in vacuo and dried. 

25 

Product C^sHTaOjNu MW 985,21 

Tic (silica) Rf = 0.63 in EtOAc-Py-AcOH-HaO (15:20:6:11) 

AA analysis in accordance with calculated composition. 

30 Examples VI — IX 

These Examples illustrate formula (VA). The methods disclosed above are applied to condensing Boc- 
Phe-H or Boc-Leu-H with H-PheOBzl, redudng the imine WnK deprotecting at the carboxyl terminus and 
protecting the nitrogen of the reduced peptide link to give: 

98 

H 8zl 

I I 
BOC-NH-CH-CH^-N-CH-CO^H 

I 

40 ZCI2 



12 R Bzi 

12b R = tBu ZCI3 s 3,4-dichloro benzyloxy carbonyl 

45 This Phe-reduced-Phe or Leu-reduced-Phe analogue is then used as follows: 

— VI Use of 12 (Phe-reduced-Phe) in an analogue otherwise as H— 77 (see Example IV) 
~~ VII Use of 12a (Leu-reduced-Phe) in an analogue otherwise as H— 77 (see Example IV) 
' — VIII Use of 12 in an analogue as H— 76 (Example \), viz; 

50 

H-His-Pro-Phe-His-Phe-reduced-Phe-Val-Tyr-OH (H 1 1 0) 

6 7 8 9 10 11 12 13 

55 ^ IX Use of 12a in an analogue as ^76 (Example I), viz: 



H-His-Pro-Phe41is-Leu*reduced*Phe-Val-Tyr*0H (H 115) 

6 7 8 9 10 11 12 13 

60 

Example X 

This Example illustrates formula (VB), the method of Example V being used but with the Tyr resin of 
Examples I to iV, to give: 

65 
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H-His-Pro-Phe-His-Leu-reduced-VaMIe-Tyr-OH 



(H116) 



6 7 8 9 10 



11 12 13 



Example XI 



Use of methods disclosed herein to give: 



H-Pro^is-Pro-Phe-His-Phe-reduced-Phe-Vat-Tyr-Lys-OH 



(H 108) 



10 



5 6 7 8 9 10 



11 12 13 14 



this being an analogue illustrating the non-criticality of the terminal portions of the chain allowing X and W 
in formulae (V), (VA) and (VB) to represent further residues. It is a further example of formula (VA). 
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Example XII 
Use of the methods disclosed herein to give: 



H-His-Pro-Phe41is-Leu-reduced-Val-Val-Tyr-OH 



(H117) 



20 



6 7 8 9. 10 



11 12 13 



25 



a compound of value in its relation to the Leu-Vai structure at 11, 12 in human renin substrate. 
The following Example illustrates the synthesis of hydroxy and tceto tsosteres. 

Example Xlll 

The reaction scheme below, also suitable for other hydroxy dipeptide analogues^ was used to 
'synthesise an N-terminal and hydroxy-group protected Leu-Leu hydroxy isostere 18. 



30 



3$ 



40 



45 



SO 



35 



60 



Scheme 4 

(i) M.A. 

Pht-Leu-OH » Pht^eu-CHN2 



(ii) CH2N2 



13 



14 



OMd 



IBu 

QT N-CH-OKCH2Br 

0 OMe 




17 



I 

LiCHC02L.I 




i, 



-Bu 'Bu 
QT N-CH-CH-CH2-CH-.C02Li 

OMe 

0 



T8 




HBr 



EtOAc 



Pht-4.eu-CH2Br 



IS 

NaCNBH3 
in THF 

contg. 1M HCI 



N-CH-CH-CHaBr 
OH 



lb 

predominantly 
one diastereomer 




55 M.A. = isobutyl chlorofbrm/triethylamine Pht = phthaloyi 
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The resulting N-terminal phthaloyi protected, —OH protected hydroxy Isostere of Leu-Leu can be 
coupled direct for example to valyl tyrosine, followed by removal of the phthaloyi group, coupling direct to 
a suitable tri or tetrapeptide, and deprotection at the— OH group by mild acid hydrolysis, to give for 
example analogues corresponding to H— 76 (Example 1), H^79 (Example 2), H— 77 (Example 4). 
5 Alternatively the phthaloyi group may be removed by treatment with hydrazine and a new protective 
group, e.g. benzyloxycarbonyl or t-butyloxycarbonyl attached prior to coupling. The methods used after 
the preparation of the protected hydroxy isosteres are those of the peptide synthesis art, well known in 
themselves and exemplified in detail herein. The compounds spectficalty prepared are: 

10 a) H-His-Pro-Phe-His-Leu-hydroxy-Leu-Val-Tyr-OH 

b) H-Pro-Phe-His-Leu-hydroxy-Leu-Val-Tyr-OH 

c) H-DHis-Pro-Phe-Hls-Leu-hydroxy-Leu-Vai-Tyr-OH 

Example XIV 

IS The altemath/e and preferred reaction scheme below, also suitable for other dipeptide hydroxy 
isosteres was used to synthesise an N-terminal and hydroxy-group protected Leu-Val hydroxy isostere 23. 



20 



SCHEME 5 



Pht o Phthaloyi 



Thp 3 Tetrahydropyranyl 



2S 



30 



3S 



Phi 



^f" (i) NaCH(C02Bu^2^™P 
^J-CH-CH-CH2Br >- Pht 

' (li)*Prl/NaH/THF 



I, 



Bu 
N-A 



OThp 



H-CH-CH9-C-CO0BU 

I ' 1 ' 

OThp CX>2Bu' 



19 



20 



Pht 



'Bu 

1 



i 



TsOH, 
toluene 



40 



N-CH-CH-CH2--CH-CO2H -t- 



Pht 



'Bu 
I 



(I) HCI/EtOH 
(li)BzlBr/NaH 



'Pr 



OBzl 



N-CH-CH-CHg-C-COgBu 



OBzl 



t 



COgBu? 



22 



45 



SO 



21 



(1) N2H4 
(ii) Boc^O 



'Pr 
I 



Boc^-NH-CH-CH-CHg-CH-COjH 



I 



OBzl 



23 



60 



in the above scheme the protected bromohydrin 19 is obtained in the same way as the corresponding 
intermediate 17 in Scheme 4. and is subjected to malonic ester synthesis and alkylation with tsopropyl 
iodide to give the malonic ester derivative 20. Protection on the hydroxyl function is changed from Thp to 
65 Bzl to yield 21 and the latter is subjected to protonolysis and decarboxylation. In the resulting Isostere acid 
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22 amino protection is changed from Pht to Boc yielding the protected isostere 23 which is suitable for 
incorporation into an octapeptide analogue by the usual methods of solid phase peptide synthesis to give 
for example the octapeptide analogue: 



fO 



'bu 'Pr 
H-H I s-PfO-Phe-« I s-NH-CH-CH-CH 2-C><-^ 

OH 



20 



This is a Leu-hydroxy-Val isostere. 

Example XV 

Koto isosteres may be prepared for example by the method of published U.K. Specification No. 
1 587 809 (U.S. 4 242 256) of R. Sharpe and one of the present inventors M. Szaike, to which refierence may 
be made. Alternatively they may be prepared as disclosed herein and in particular, in the present Example, 
from the final product 23 of scheme 5 as in the scheme below: — 

SCHEME 6 



28 



Boc-NH-CH-CH-CHg-CH-COgH ^ Boc-NH-CH-CH-CH.-CH-COjvia 

I (li) Na^CO, I 



30 



23 



24 



3B 



^Bu 

I 



( I ) PygCfgOy 
(li) citric acid 



I 



Boc-NH-CH-C-CHg-CH-COgH 



40 



25 



45 



In the above scheme the^benryl protection ts selectively removed from the hydroxyl function of 25 and 
the free acid is converted into its sodium salt 24. The latter is subjected to oxidation by pyridlnium 
dichromate and acidification to give the partially protected keto isostere acid which is ready for 
incorporation into an octapeptide analogue by the usual methods of solid phase synthesis, for example the 
50 analogue: 



55 'S" 



H-His-Pro-Phe-Hls-NH-CH-C-CHo-CH-CO-lle-His-OH 

II ^ 
0 



€0 



This is a l^u-keto>Val isostere. 

Alternatively the keto isostere may be prepared directly by a modified version of scheme 5 wherein the 
55 bromohydrin 19 is replaced by the bromokstone IS (scheme 4), which is: 
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Pht « N-C-C 



\ 



15 



CH^Br 



giving the compound 

10 



IS 



20 



Pht = N-CH-C 'Pr 26 

^CHg-C-COgBu* 



CO2BU 

which is successively treated with TsOH, toluene and i) NjH*, ii) B0C2O to give: 



I ^ . 
Boo-NH-CH-C^ 'pr 25 

\ I 

ACTIVITY IN VITRO 

Preliminary activity test results in ttie human renin*renin substrate reaction in vitro are given in the 
^ff table below, with comparative figures for the tetrapeptide analogue (III). The test is based on the methods 
described by J. A. Millar et al. in Clinica Chimica Acta (1980) lOf 5—15 and K. Poulsen and J. Jorgensen in 
J. Clin. Endocrinol. IMetab. (1974V J98ia 

It is t>ased on the measurement, by radioimmunoassay, of Angiotenstrt-I released from human renin 
substrate by human renin in human plasma. The inhibitor is dissolved in 0.01 N HCl (10 pi) containing 
40 EDTA, and angiotensin-! antibody (IS pi) in 3M-Tris/HCI buffer (pH 6.9). 

After incubation at 2TC for 0—120 mins., the en2ymic reaction is quenched by the addition of ice-cold 
0.25M Tris/HCl buffer (pH 7.4) containing 0.01% of bovine serum albumin. 1251-labelled anglotensin-i is 
added, followed by equilibration at 4X for 48 hours. Free and bound Ifgand are separated by the addition of 
dextran-coated charcoal, and the amount of bound radio-ligand determination in a gamma counter. 
^ The results for the renin inhibitory activities of the present compounds thus tested, expressed as the 
ICso (the molar concentration required to cause 50% inhibition), are as follows: 



so 
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Analogue ICsq 
Example I (H—Te) 1.0 |iM 

Example II (H— 79) 17.0 |iM 

Example III (H— 78) 1.5 
Example IV (K-77) 1.0 
ExampleV(H— 113) 0.26 \iM 

Example VI * 
15 Example VII • 

Example VilKK— 110) 1.3 \iM 

Example IX (K— 1 15) 2.5 \sM 

20 

Example X(H^1 16) 0.20 |iM 

ExampleXKH— 108) 0.05 )iM 

29 Example XII (H—l 17) 

Example XIII a) 
b) 

30 

0 

Example XIV 

Jff Example XV 

* Preliminary indication of camparable activities. 
** The corresponding nonnsosteric peptide has for example 
been tested and shows a potency over three orders of 
40 magnitude less (iCgo 400 (iM) 

(Comparative) III 822 uM 

These are most notable results, showing a potency, in the reduction of renin activity remaining in the 
45 plasma in the presence of the analogue, several orders of magnitude greater than the previously proposed 
tetrapeptide analogue. 

ACTIVITY IN VIVO 

The activity tests below are in animals but indicate corresponding activity in man. 
50 In in vftro studies, in plasma for both normal and sodlum«depleted dogs, the compound H — 77 
(Example IV) inhibited renin. In in vivo studies H— 77 was infused Into normal conscious sodium-depleted 
dogs at rates of 0.01, 0.1, 1 and 10 mg/kg/hr. A maximum fall in blood pressure, plasma renin (PR) 
angiotensin-1 (Ar-I) and antlogensin-ll (A— II) levels was obtained within 10 minutes at doses of 1 and 10 
mg/kg/hr. When the infusion was stopped, blood pressure returned to baseline levels 30 minutes after the 1 
55 mg/kg/hr. dose, but more slowly after the 10 mg/kg/hr. dose. 

In the claims below it will be understood that compounds may be in the form shown or in protected or 
salt form at NHs, COOH, OH or other active groups and in particular as their physiologically acceptable add 
addition salts at basic centres. Further as already noted herein general reference to amino adds and amino 
acyl residues and side chains is to be taken as reference to such whether naturally occurring in proteins or 
50 not and to both D- and L- forms, and amino is to be taken as including imino except where an aromatic add, 
residue or side chain is specified. 



5S 



18 



0 045 665 



Claims for the Contracting States: BE CH D£ FR GB fT U LU NL SE 



1. A polypeptide analogue of the formula: 



X-Y-Pro-Phe-His-A-B-Z— W (V) 
6 7 8 9 10.11 12 13 



where: — 

Pro, Phe and His may be in substituted form; 
10 X = H; or an acyl or other N-protecting group e.g. acetyl, pivaloyi, f-butyloxycarbonyl (Boc), benzoyl or 
lower alkyi (primarily Ct— Cg); or an L- or D-amino- acyl residue, which may itself be N-protected similarly; 
Y » 0- or L-His or other D- or L- basic or aromatic amino-acyl residue, or is absent; 

? ? / 

A « -NH-CH-CH,-N-CH-^ (VI) •'reduced" Isostere bond 



20 



30 



98 



40 



or 



^' -NH-CH-C.'^^ xP 



\ 



CH -CH-C^ (VII) "keto" isostere bond 



or 



T T / 

-NH-CH-CHCOHj-CHj-CH-C'^ (VIII) "hydroxy" Isostere bond 



or 



1 2 
B R^ .0 



1.. ... ... 1.. ,/ 

\ 



-NH-CH-CH -CH -CH-C^ <IX) "hydrocarbon" isostere bond 

♦ z z » 



45 

where the configuration at asymmetric centres * is either R or S, where in VIII the hydroxy group may be 
present as such or protected in ether —OR* or ester 




55 form where Is as given under W below and where 

Ri and Rj, the same or different - 'Pro (isopropyl), *8u (isobutyl), Bzl (benzyl) or other lipophilic or 
aromatic amino-acid side chain 

R' =s -H; lower alkyl (C,— C,); or— S02Ph,— S02C6H4CH,|p), Boc, fonmyl or other N-protecting group; 
B = D- or L- Vat or lie or other D- or L- lipophilic amino-acyl residue; 
60 Z s D. or L- Tyr, Phe, His or other L- or 0>aromatic amino-acyl residue; and 

W = —OH as such or in protected ester form as —OR* where R* « lower alkyl primarily C,— and 
particularly ^Bu, or cycloalkyl primarily Ca^-C?, or Bzl, or other ester forming group; or — NH, as such or in 
protected amide form as — NHR* or — N(R')2 (where R* = an N-protecting or other substitu'ent group e.g. 
lower alkyl as for R* and (R'l, = two such or e.g. cycloalkyl, primarily C3— C,) or as — NH— {CH,).— Q 
(5 (where n » 2 to 6 and Q = NHa or 
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NH 

/ 

— NH-C 

\ 

S NHs 

and wherein any of the hydrogens attached to nitrogen may be substituted by or (R')2); an L- or 0- serine 
or lysine, argintne or other basic aminoacyl residue as such or in amide form, substituted amide form or 
ester form e.g. containing a group or groups as given for and R' above as the case may be; or an amino 
alcohol residue derived therefrom as such or protected in ester or ether form e.g* containing a group as 
given for above or 

2 + W an alcohol derived from L- or D-Tyr, Phe, His or other L- or D- aromatic amino-acyl residue as 
such or protected in ester or ether form as above; 

such polypeptide being in the above form or modified by isosteric replacement of one or more remaining 
peptide bonds by reduced, — CHa— NH— , keto. 



0 




hydroxy, — CH(OH) — CH^, or hydrocarbon, ^Hr— CH^ isosteric links and further being in free form or 
in protected form at one or more remaining peptide, carboxyt, amino, hydroxy or other reactive groups. 
^ 2. A polypeptide analogue according to daim 1, of the formula: 

X-Y-Pro-Phe-Hi^A-Vah-Z— W (VA) 

6 7 8 9 10.11 12 13 

30 

where 

X, Y, Pro, Phe and His are as in daim 1 

A is as in daim 1 except that R' and R^ the same or different = 'Bu (isobutyO or Bzl (benzyl) or other 
lipophilic or aromatic amino-add side chain R* = — H; or — SOaPh, — S0aCeH4CHj(p), Boc, fomiyl or other 
35 N-protecting group 

Z = Tyr, Ph or other L- or 0*aromatic amino-acyl residue; 

W = —OH as such or in protected ester form as —OR* where R* = lower alkyi {primarily C,— Cj and 
particulariy *BuK or Bzl, or other ester forming group; or — NH, as such or in protected amide forni as 
— NHR^ or — N(R')2 (R* = an N-protecting group e.g. lower alkyl as for R*; {R«)a = two such or e.g. cydo- 
40 alkyl, primarily Cj— C7) or an t- or D- amino-acyl residue e.g. a serine or basic amino-acyl residue as such or 
in amide form or in protected amide or ester form e.g. containing a group or groups as given for R* or R' 
above as the case may be; or an amino acid alcohol residue derived therefrom as such or protected in este 
or ether form e.g. containing a group as given for R* above or 

Z + W = an alcohol derived from Tyr or Phe or other L- or D- aromatic amino acyl residue as siK:h or 
45 protected in ester or ether form as above. 

3. A polypeptide analogue, according to claim 1, of the formula: 

X-Y-Pro-Phe-His— A-HIo— Z—W (VB) 
50 6 7 .8 9 10,11 12 13 



where 

X. Y, Pro, Phe and His are as in claim 1 
55 A as In daim 1 except that R, = 'Bu (isobutyl) or Bzl (ben2vl) or other lipophilic or aromatic amino-add 
side chain, R* « 'Pr (isopropyO and R» =» — H; or— SOiPh,— S0aC6H4CHj{p), Boc, formyl or other protecting 
group 

Z is as in claim 1 

W is as in claim 2 or 

gQ Z + W s an alcohol derived from the aromatic residues spedfied for Z in claim 1, as such or protected 
in ester or ether form as specified therein. 

4. A polypeptide analogue as any one of daims 1 to 3, modified by isosteric replacement, as set out 
therein, at one or both of the Pro-Phe or Phe-His links. 

5. A polypeptide analogue as any one of claims 1 to 4 wherein the isosteric replacement at at least the 
55 10,11 position is of the "reduced" kind. 



I 
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6. A polypeptide analogue as any one of claims 1 to 4 wherein the isosteric replacement at at least the 
10,11 position is of the "hydroxy" kind. 

7. The compound: H+lis-Pro-Phe-His-Leu-reduced-Leu-Val-Tyr-OH. 

8. The compound: H-Pro-Phe-His-Leu-reduoed-L8U*Val-Tyr-OH. 

5 9. The compound: H-His-Pro-Phe-His-Leu-reduced (SOjPhJ-Leu-Val-Tyr-OH. 

10. The compound: H-DHis-Pro*Phe-His*Leu-reduced-Leu-V8l-Tyr-OH. 

11. The compound: H-HIs-Pro-Phe-His-Leu-reduced-VaMte-His-OH. 

12. The compound: H*OHis-Pro-Phe-His-Phe-reduced-Val-Tyr-OH. 

13. The compound: H-DHis*Pro-Phe*His-Leu-reduced-Phe*Val-Tyr-OH. 
to 14 The compound: H-His-Pro-Phe-His-Phe-reduced-Phe-Val-Tyr-OH. 

15. The compound: H-His-Pro-Phe-Hls-Leu-reduccd-Phe-Val-Tyr-OH. 

16. The compound: H-Hi&-Pro^h^His*Leu-reduced*Val-ne-Tyr-OK 

17. The compound: H-Pro*Hls-Pro-Phe-His-Phe-reduced-Phe-Val-Tyr-Lys-OH. 

18. The compound: H-His-Pro-Phe-His-Leu-reduced-Val-Val-Tyr-OH. 
rs 19. The compound: H-His-Pro-Phe-His-Leu-hydroxy*Leu-Val-Tyr'OH. 

20. The compound: H*Pn>-Phe-His-Leu-hydroxy-Leu-Val-Tyr-OH. 

21. The compound: H-OHis-Pro-Phe-His-Leu-hydroxy-Leu-Val-Tyr-OH. 

22. The compound: H-His-Pro-Phe-His-Leu-hydroxy-Val-lle-His-OH. 

23. The compound: H-His-Pro-Phe-His-Leu-keto-VaMle-His-OH. 

20 24. A polypeptide analogue according to any one of claims 1 to 23, for use In a diagnostic test for high- 
renln states, blood pressure falling most when renin is high, or in a surgical prognostic test for reno- 
vascular hypertension (renal artery stenosis), by administration of said polypeptide analogue followed by 
monitoring of blood pressure. 

25. A polypeptide analogue according to any one of claims 1 to 23, for use in the long and short term 
25 treatment of heart failure and all forms of hypertension particularly those associated with high serum renin 

levels, by administration of a renin^inhibiting amount of said polypeptide analogue. 

26. A polypeptide analogue according to any one of claims 1 to 23, for use as a medicament, the 
dosage thereof being 0.001 to 10 mg/kg body weight daily, preferably 0.01 to 1.0 mg, of said polypeptide 
analogue. 

30 27. A polypeptide analogue according to any one of claims 1 to 23, when in the form of a composition 
with a pharmaceutically acceptable diluent or carrier. 

28. The composition of claim 27, in unit dosage form containing the amounts of analogue set out in 
daim 26 or sub-multiple thereof. 

35 Claims for the Contracting State: AT 

1. A process for preparing polypeptide analogues of the formula: 

X-Y-Pro-Phe-His— A—B—Z— W (V) 
40 6 7 8 9 10,1112 13 

where: — 

Pro, Phe and His may be in substituted form; 

X = H; or an acyl or other N-protecting group e.g. acetyl, pivaloyi, r-butyloxycarbonyl (Boc),. benzoyl or 
45 lower alky! (primarily C,— Cg); or an L- or D- amino- acyl residue, which may itself be N-protected similarly; 
Y = D- or L-His or other D- or L- basic or aromatic amino-acyl residue, or is absent; 



55 



60 



T T / 

A = -NH-CH-CH^-N-CH-C 



or 



-NH-CH-C.'^ R^ yQ 



\ T / 

65 or 



( VI ) '* reduced" isostere bond 



CH -CH--C^ (VII) "keto** isostere bond 
2 ♦ 
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5 



• \ 



or 



.1 



r / 

-NH-CH-CH,-CH -ChM; 

♦ 2 2* X 



(Vill) ''hydroxy" isostere bond 



(IX) *' hydrocarbon" isostere bond 



98 where the configuretion at asymmetric centres * is either R or S, where in VIII the hydroxy group may be 
present as such or protected in ether *OR* or ester 



20 



2S 



30 



35 



40 



45 



\ 

form where R* is as given under W below and where R' and R^ the same or different » 'Pro (isopropyl), *Bu 
jisobutyl), 6zl (benzyti) or other lipophilic or aromatic amino-acid side chain 

r3 =s _H; lower alkyl (C— Cg); or — SOaPh, — S02CsH4CH3(p), Boc, f ormyl or other N-protecting group; 

8 = D- or L- Val or lie or other 0- or L- lipophilic amino-acetyl residue; 

Z = D- or L- Tyre, Pha, His or other L- or D-aromatic amino acyl residue; and 

W = —OH as such or in protected ester form as —OR* where R* = lower allcyl primarily C^— Cg and 
particularly *Bu, or cycloalkyl primarily C^-C?* or Bzl. or other ester forming group; or — NHa as such or in 
protected amide form as — NHR* or— N{R*)2 (where R* = an N-protecting or other substituent group e.g. 
lower alkyi as for R* and (R')2 =» two such or e.g. cycloallcyl, primarily Cr-Cr) or as — NH— (CHa)B— O or 
— NR'(CHz)„— Q (where n - 2 to 6 and Q NH, or 



NH 



— NH-C 



\ 

NH, 

and wherein any of the hydrogens attached to nitrogen may be substituted by R^ or (Rslz); an L- or 0- serine 
or lysine, arginine or other basic aminoacyi residue as such or in amide form, substituted amide form or 
ester form e.g. containing a group or groups as given for R* and R* above as the case may be; or an amino 
alcohol residue derived therefrom as such or protected in ester or ether form e.g. comaining a group as 
given for R* above or 

Z + W « an alcohol derived from L- or 0- Tyr, Phe, His or other L- or D- aromatic amino-acyl residue as 
such or protected in ester or ether form as above; 

such polypeptide being in the above form or modified by isosteric replacement of one or more remaining 
peptide bonds by reduced, — CH^— NH^, keto. 



50 
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SO 



\ 



CH, 



* 

hydroxy, — CH(0HM>I2— , or hydrocarbon, — CH2--CH2— isosteric links and further being in free form or 
in protected fomn at one or more remaining peptide, carboxyl, amino, hydroxyl or other reactive groups, 
said process being characterised in that the corresponding individual peptide builder groups are 
successively reacted singly or as presynthesised units of two or more groups. 

2. A process for preparing polypeptide analogues, according to claim 1, of the formula: 



X-Y-Pro-Phe-Hls— Ar-Val— Z— W 
6 7 8 9 10,11 12 13 



(VA) 



22 



0 045 665 



where 

X, Y, Pro, phe and His are as in daim 1 

A is as in daim 1 except that R' and R^ the same or different « 'Bu (isobutyl) or Bzl (benzyl) or other 
lipophilic or aromatic amino-add side chain, R* ^ — H; or — SOaPh, — S08C6H4CHs(p), Boc, formyl or other 
5 N-protecting group 

2 = Tyr, Phe or other L- and D-aromatic amino-acyl residue; 

W = -OH as such or in protected ester form as —OR* where R* = lower allcyl (primarily C^— C, and 
particularly 'Bu), or Bzl, or other ester forming group; or — NHj as such or in protected amide form as 
_|yiHR» or — N(R*)a (R' = an N-protecting group e.g. lower akyl as for R*; (R'la « two such or e.g. cydo- 

fO alkyl. primarily Cj-Cr) or and L- or D- amino-acyl residue e.g. a serine or basic amino-acyl residue as such 
or In amide form or in protected amide or ester form e.g. containing a group or groups as given for R and 
R* as the case may be; or an amino add alcohol residue derived therefrom as such or protected in ester or 
ethere form e.g. containing a group as given for R* above or 

Z + W = an alcohol derived from Tyr or Phe or other L- or 0- aromatic amino acyl residue as such or 

15 protected in ester or ether form as above, said process being characterised in that the corresponding 
individual peptide builder groups are successively reacted singly or as presynthesised units of two or more 
groups. 

3. A process for preparing polypeptide analogues, according to claim 1, of the formula: 

20 X-Y.Pro-Phe-Hi8-H^--ile— Z— W IVB) 

6 7 8 9 10.11 12 13 

where 

X y. Pro, Phe and His are as in claim 1 
25 A Is as in daim 1 except that R* » 'Bu (isobutyl) or Bzl (benzyl) or other lipophilic or aromatic amino- 
add side chain, R* « 'Pr (isopropyl), and R' « H; or — SOjPh, — S0aC6H4CHa(p). Boc. formyl or other N- 
protecting group 

Z is as in claim 1 

W is as in daim 2 or 

30 Z + W B an alcohol derived from the aromatic residues specified for Z in daim 1 , as such or protected 
in ester or ether form as spedfied therein, said process being characterised in that the corresponding 
individual peptide builder groups are successively reacted singly or as presynthesised units of two or more 
groups. 

4. A process for preparing polypeptide analogues according to any one of claims 1 to 3, characterised 
35 by isosteric replacement as set out therein, at one or both of the Pro^he or Phe-His links. 

5. A process for preparing polypeptide analogues according to any one of claims 1 to 4. characterised 
by the isosteric replacement at least at the 10.11 position being of the "reduced" kind. 

6. A process for preparing polypeptide analogues according to any one of claims 1 to 4. characterised 
by the isosteric replacement at least at the 10,11 position being of the "hydroxy" kind. 

40 7. A process for preparing the compound: 

H-His-Pro-Phe-His-Leu-reduced-Leu-Val-Tyr-OH or 
H-Pro-Pro-Phe-His-Leu-reduced-Leu-Val-Tyr-OH or 

45 

H-His-Pro-Phe-His-Leu-rsduced (SOaPh)-Leu-Val-Tyr-OH or 
H-DHIs-Pro-Phe-His-Leu-reduced-Leu-Val-Tyr-OH or 
50 H-His-Pro-Phe-His-Leu-reduced-VaWle-Hla-OH or 

H-DHis-Pro-Phe-His-Phe-reduced-Phe-Val-Tyr-OH or 
H-DHis-Pro-Phe-His-Leu-reduced-Phe-Val-Tyr-OH or 

55 

H-His-Pro-Phe-His-Phe-reduced-Phe-Val-Tyr-OH or 
H-His-Pro-Phe-His-Leu-reduced-Phe-Val-Tyr-OH or 
60 H-His-Pro-Phe-His-Leu-reduced-Val-Ule-Tyr-OH or 

H-Pro-His-Pro-Phe-His-Phe-reduced-Phe-Val-Tyr-Lys-OH or 
H-His-Pro-Phe-His-Uu-reduced-Val-Val-Tyr-OH or 

6S 
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H41is-Pro-Phe-His-Leu-hydroxy-Leu-Val-Tyr<}H or 

H-Pro-Phe-Hls-L£u*hydroxy-Leu-VaMyr-OH or 
H-DHis-Pro-Ph8-His-Lflu*hydroxy<Leu-Val-Tyr-OH or 
H-His-Pro-Phe-His-Leu-hydroxy-VaHle-His-OH or 
H>His-Pro-Phe-His-i.eu-iceto-VaMle-His-OH 



said process being characterised in that the corresponding individual peptide builder groups are 
successively reacted singly or as presynthesised units of two or nnore groups. 

/5 Patentanspruehe fur die Veftragsstaatan: BE CH DE FR GB IT U LU NL 

1. Polypeptidanaloges der Formel: 



20 



X— Y— Pro-Phe-His A- 



(V) 



6 



8 9 10J1 12 13 



worin 

Pro, Phe und His in substituierter Form vorhanden sein Ic6nnen; 
25 X gleich H ist; oder ein Acyl oder eine andere N-Schutjgruppe, wie Acetyl, PIvaloyI, f-6utyloxycarbonyl 
(Boc), Benzoyl oder Niedrigallcyl (insbeaondere Ct-Cg); oder ein L- oder D-AminoacylresC welcher selbst 
ahnlich N-geschOtzt sein kann, 1st. 

Y fur D- Oder L-Hls oder einen anderen 0- oder L- basischen oder aromatischen Aminoacylrest steht 
Oder abwesend ist; 

30 



3S 



,1 f 0 

A = -NH-CH-CH«-N-CH-C 

* 'a* \ 



(VI) ** reduzterte" Isosterbindung 



40 



46 



so 



55 



60 



Oder 

-NH-CH-C'^ R'' J) 

* v.. i. 



CH -CH-C^ (VII) "Keto-" Isosterbindung 



\ 



Oder 



R 
I 



1 



r / 



-NH-CH-CH(0H)-CH5-CH-C' (VIII) '•Hydroxy-** Isosterbindung 



\ 



Oder 



.1 



-NH-CH«-CH^^H -CH*C^ (IX) Kohlenwasserstoff*" Isost^bindung 

* 2 2^" 



\ 



worin die Konfiguration an asynnmetrischen Zentren* entweder R oder S ist wobei in VIII die 
69 Hydroxygruppe als solche oder geschulzt in Ather- —OR* oder Ester- 
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40 



\ 

Form, 

worin R* wle unter W unten angegeben ist anwesend sein kann; und worin 

und gletch Oder verschieden sind und *Pro (IsopropylK 'Bu (Isobutylh Bzl (Benzyl) Oder eine 
70 andere iipophile oder aromadsche Aminoadureseitenkene bedeuten; 

R» fQr — H; NiedrigalkyI (C,— C,); oder — SOtPh, ^OaCeH4CH,{p), Boc, Fqrmyl Oder eine andere N- 
Schutzgruppe eteht 

B fur D- Oder L- Val oder lie oder einen anderen D- oder Uipophilen Aminoacylrest stent; 
Z fQr 0- Oder L- Tyr, Phe, Hie oder einen anderen L- oder D-aronratischen Aminoacylrest stelit; und 
ts W fur —OH ale solchee Oder in geschOtzter Esterform als — 0R^< worin R* NiedrigalkyI, in erster Lime 
C— Cb und insbesondere *Bu, oder Cydoalkyl. In erster Unie Cr-Cr* oder Bzl, oder eine andere 
esterbildende Gruppe ist; oder — NH, als solches oder in geschQtzter Amidfbrm als — NHR* oder— N(R')a 
(worin sine N-Schutzgruppe Oder eine andere Substltuentengruppe, z.8. NiedrigalkyI, wie fQr R^ ist und 
(R')2 = zwei solche, Oder 2.B. CycloalkyI, in erster Unie Qr-C, darstellt) oder als — NH— (CHa)„— Q oder 
20 ^RMCH2)n— O (worin n fur 2 bis e und Q fur NH, oder 

NH 



— NH-C 

25 \ 

NH, 

stehen'und worin jeder der an Stickstoff gebundenen Wasserstoffe durch R^ oder {R\ substituiert sein 
kann); ein L- oder 0- Serin oder Lysin, Argtnin oder einen anderen basischen Aminoacylrest ats solchen 

30 Oder in Amidform, substituierter Amidform oder Esterform, z.B. eine Gruppe oder Gruppan enthaltend, wie 
fur R^ und R^ ot^en fallweise angegeben; oder einen davon abgeleiteten Arninoalkoholrest als soichen oder 
geschutzt in Ester- oder Atherform, z.B. eine Gruppe enthaltend, wie fur R^ oben angegeben; steht oder 
Z + W fur einen Alkohol, abgeteitet von L- oder 0- Tyr, Phe, His^ oder einem anderen L- oder D- 
aromatischen Aminoacylrest als solchen oder geschOtzt in Ester- oder Atherform wie oben, stehen; 

3S welches Polypeptid in obiger Form oder modifiziert durch Isosteren Austausch einer oder mehrerer 
verbleibender Peptidbindungen durch reduzierte, — CH^— NH— » Keto-, 



\ 



Hydroxy-, — CH(OH)— CH,— oder Kohlenwasserstoff-, — CHr-CHa— isostere Bindeglieder vortiegt und 
^ weiters in freier Form oder in geschutzter Form an einer oder mehreren verbleibenden Peptid-, CarboxyK 
Amino*. Hydroxy- oder anderen reaktiven Gruppen voriiegt. 
2. Potypeptidanaloges nach Anspruch 1 mit der Formel 

X— Y— Pro— Phe-Wie ^A Val Z (VA) 

so 

6 7 8 9 10,11 12 13 

worin 

X. Y, Pro. und His wie in Anspruch 1 definiert sind, 
55 A wie in Anspnjch 1 definiert ist. ausgenommen, da6 R^ und R' gleich oder verschieden sind und Bu 
(Isobutyl) Oder 8zl (Benzyl) oder eine andere Iipophile oder aromatische AminosSureseitenkette darstellen.^ 
Ri fOr _H Oder — SOjPh, — SO AH«CH5(p). Boc, Formyl oder eine andere N-Schutzgruppe steht; 
Z fOr Tyr, Phe oder einen anderen L- oder D- aromatischen Aminoacylrest steht; 
W fur— OH als solches oder in geschutzter Esterfonn als— OR*, worin R* NiedrigalkyI (in erster Unie 
60 C,— Cb und Insbesondere 'Bu) oder Bzl, oder eine andere esterbildende Gnippe darstellt; oder fur — NH2 als 
solches Oder in geschutzter Amidfomi als — NHR" oder — N(R5)a (R* ist eine N-Schutzgruppe. z.B. 
NiedrigalkyI wie fQr R*; {R% bedeutet zwei solche oder z.B. CycloalkyI, in erster Unie C^j) oder fur einen 
L- Oder D- Aminoacylrest, z.B. einen Serin- oder basischen Aminoacylrest als solchen oder in Amidform 
Oder in geschutzter Amidform oder Esterform, z.B. eine Gruppe oder Gruppen enthaltend. wie sie fur R 
65 und R' oben fallweise angegeben sind; oder fur einen davon abgeleiteten AmlnosSurealkoholrest als 
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solchen Oder geschuttt in Ester- Oder Atherform, Z.B. eine Gruppe enthaltend, wie fQr oben angegeben, 
steht Oder 

Z + W einen Alkohol, abgelehet von Tyr oder Phe Oder einen anderen L- oder D- aromatischen 
Aminoacylrest als solchen oder geschutzt in Ester- oder Atherform wie oben, darstetlen. 
^ 3. Poiypeptidanaloges nach Anspruch 1 mit der Formel 

Pro-Phe-Hls A lie Z Vi (VB) 

6 7 8 9 10,11 12 13 

10 

worin 

X Y, Pro, Phe und His wie in Anspruch 1 definiert sind; 

A wie in Anspruch 1 definiert ist ausgenommen, daB R' fur 'Bu (Isobutyl) oder Bzi (Benzyl) oder eine 
andere lipophile oder aromatlsche Aminosaureseitenkette steht; R' fOr 'Pr (Isopropyl) steht; und R' fQr — H 
/5 Oder — SOiPh, — S0iC6H4CH3(pK Boc. f=drmyl oder eine andere N-Schuttgnjppe steht; 
Z wie in Anspruch 1 definiert ist; 
W wie in Anspruch 2 definiert ist; oder 

Z + W fur einen Alkohol, abgeleitet von den in Anspruch 1 fur Z spezrfisch angefuhrten aromatischen 
Resten als solchen oder geschOtzt in Ester- oder Atherform. wfe hierin speziflziert, stehen. 
20 4. Poiypeptidanaloges nach einem der Anspruche 1 bis 3, modifiziert durch isosteren Austausch, wie 
hierin dargetegt an einem oder beiden Pro-Phe oder Phe-His Bindeglieder 

5. Poiypeptidanaloges nach einem der Anspruche 1 bis 4, worin der isostere Austausch an mindestens 
der Position 10J1 der "reduzierten" Art entspricht 

& Poiypeptidanaloges nach einem der Anspruche 1 bis 4, worin der isostere Austausch an mindestens 
28 der Position 10, 11 der "Hydroxy" Art entspricht 

7. Die Verbindung H-His-Pro-Phe-His-Leu-reduziertes-Leu-Val-Tyr-OH. 

8. Die Verbindung H-Pro-Phe-His-Leu-reduziertes-Leu-Val-Tyr-OH. 

a Die Verbindung H-His-Pro-Phe-Hls-Leu-reduziertes (SOaPh)-Leu-Val-Tyr-OH, 
10. Die Verbindung H-DHis-Pro^he-His-Leu-reduziertes-Leu-Val-Tyr-OH. 
30 11. Die Verbindung H-His-Pro-Phe-His-Leu-reduziertes-Val-lle-Hls-OH. 

12. Die Verbindung H-OHis-Pro-Phe-His-Phe-reduziertes-Phe-Val-Tyr-OH. 

13. Die Verbindung H-DHis-Pro-Phe-His-Leu-reduziertes-Phe-Val-Tyr-OH. 

14. Die Verbindung H-His-Pro-Phe-His-Phe-reduz!ertes^he-VaMyr-OH. 

15. Die Verbindung H-His-Pro-Phe-Hjs-Leu-reduziertes-Phe-Vai-Tyr-OH. 
36 16. Die Verbindung H-His-Pro-Phe-His-Leu-reduziertes-VaMle-Tyr-OH. 

17. Die Verbindung H-Pro-Hls-Pro-Phe-Hls-Phe-reduziertes-Phe-Val-Tyr-Lys-OH. 

18. Die Verbindung H-His-Pro-Phe-His-Leu-reduziertes-Vai-Val-Tyr-OH. 

19. Die Verbindung H-Hls-Pro-Phe-His-Leu-Hydroxy-Uu-Val-Tyr-OH. 

20. Die Verbindung H-Pro-Phe-His-Leu-Hydroxy-Leu-Val-Tyr-OH. 

40 21. Die Verbindung H-OHis-Pro-Phe-Hia-Leu-Hydroxy-Leu-Val-Tyr-OH. 

22. Die Verbindung H-His-Pro-Phe-His-Leu-Hydroxy-VaMle-His-OH. 

23. Die Verbindung H-His-Pro-Phe-His-Leu-Keto-Val-Ile-Hls-OH. 

24. Poiypeptidanaloges gema& jeweils einem der Anspruche 1 bis 23 zur Verwendung bei einem 
diagnostischen Test fur Hoch-Renin-Zustdnde, da der Blutdruck am stirksten abfallt, wenn der 

45 Reninspiegel hoch ist, oder bei einem chirurgischen Prognosetest fQr reno-vaskulSre Hypertonle (Stenose 
der Nierenarteriel durch Verabreichung. dieses Polypeptidanalogen, gefolgt von Oberwachung des 
Blutdrucks. 

25. Poiypeptidanaloges gemaS jeweils einem der Anspruche 1 bis 23 zur Verwendung in der Lang- und 
Kurzzeitbehandlung von Herzversagen und alien Hypertoniearten, insbesondere jenen, die in Zusammen- 

^ hang mit hohen Renin-Serumspiegein stehen, durch Verabreichung einer reninhemmenden Menge dieses . 
Poiypeptidanalogen. 

26. Poiypeptidanaloges gemiii jeweils einem der Anspruche 1 bis 23 zur Ven^endung als Medikament 
dessen tagllche Doslening 0,001 bis 10 mg/kg Kdrpergewicht, vorzugsweise 0,01 bis 1,0 mg, dieses 
Poiypeptidanalogen betrdgt 

55 27. Poiypeptidanaloges gemdS jeweils einem der Anspruche 1 bis 23 in Form dner Zusammensetzung 
mit einem pharmazautisch akzeptablen VerdOnnungsmittel oder Trager. 

28. Zusammensetzung nach Anspruch 27 in Einheitsdosierungsform, die die in Anspruch 26 
dargetegten Mengen des Analogen oder deren Submuitiple enthalten. 



65 



26 



0 045 665 



PatentansprOche fflr den Vertragsstaat: AT 

1. Verfahren zur Herstellung von Polypeptidanalogan mit der Formel: 



X— Y— Pro-Phe-Wls- 



6 7 8 



10,11 12 13 



wonn 

10 Pro, Phe und His in substituierter Form vorhanden sefn kdnnen; 

X gleich H 1st; Oder ein Acyl oder eine andere N-Schutzgnjppe, wie Acetyl, PIvaloyI, r-Butyloxycarlionyl 
(Boc), Benzoyl Oder Niedrigalkyl (insbesondere Ci^s); Oder ein L- oder D-Aminoacylrest, welctier selbst 
ahnlich N«geschutzt sein kann, isL 

Y fur D- Oder L-fiis oder einen anderen D- oder L- baslschen oder aromatischen Aminoacylrest steht, 

IS Oder abwesend ist; 



20 



A . -NH-CH-CH,-M-CH-C 



♦ "2 



la' \ 



(VI) ** reduzierte" Isosterbindung 



25 



30 



3S 



40 



48 



Oder 



.1 



2 ♦ 



\ 



Oder 



.1 



(Vlt) "Keto-** Isosterbindung 



f / 



-4^JH--CH-«CH(0H)-CH--CH--C' (Vlll) Hydroxy-* Isosterbindung 



\ 



Oder 



.1 



I 1 

.^^H<-CH^-CH^-CH-C (IX) " Kohtenwasserstoff-" isosterbindung 

♦ 2 2 * \^ 



^ worin die Konfiguration an asymmetrischen Zantren* entweder R oder S ist, wobei in Vlll die 
Hydroxygaippe als soiche oder geschutzt in Ather — OR* oder Ester- 



55 



\ 



Form, 

60 worin wie unter W unten angegeben ist anwesend sein kann; und worin 

und R' gleich oder verschieden sind und 'Pro (Isopropyl), 'Bu (Isobutyl), Bzl (Benzyl) oder eine 
andere lipopiiile oder aromatische Aminosdureseitenkette bedeuten; 

R* fQr -4^; Niedrigailcyl (C,— Cj); Oder — SOaPh, — S0aC8H4CHj(p), Boc, Formyl Oder eine andere N- 
Schutzgruppe steht. 

55 B fur 0- Oder L- Val Oder He Oder einen anderen D- Oder L-tipophilen Aminoacylrest steht; 
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Z fur 0* Oder L- Tyr, Phe, His Oder einen anderen L- oder O-aromatischen Aminoacylrest steht; und 
fQf ^OH als solches Oder In geschutzter Esterform als — OR^, worin Niedrigallcyl, in erster Linie 
C| — C$ und insbesondere 'Bu, oder Cycloalkyl, in erster Linle Cr—Cr, oder Bzl, oder eine andere 
esterbildende Gruppe ist; Oder -HMHt ats solches oder in geschOtzter Amidform als -^HR' oder --N(R*)a 
5 (worin R' eine N*Schutzgruppe oder eine andere Substltuentengruppe, z.B. NiedrigalkyI, wie fur ist und 
(F^)2 = zuvei solche, oder z.B. Cycloatlcyl, In erster Unle C^— C, darstellt) oder als — NH— (CH^ln'-Q oder 
— NRMCH3)„-Q (worin n fQr 2 bis 6 und Q fur NH, oder 



to 



15 



30 



NH 

— NH-C 

\ 

NH, 



stehen und worin jeder der an Stickstoff gebundenen Wasserstoffe durch R' oder (R^)2 substitulert sein 
kann); ein L- oder 0* Serin oder Lysin, Arginin oder einen anderen bastschen Aminoacylrest als sotchen 
Oder in Amidform, substituierter Amidform oder Esterform, z.B. eine Gruppe oder Gruppen enthaltend, wie 
fur R^ und R^ oben faliweise angegeben; oder einen davon abgeieiteten Aminoalkoholrest als solchen oder 
20 geschutzt in Ester- oder Atherform, z.B. eine Gruppe enthaltend, wie fur R^ oben angegeben; steht oder 
Z W fur einen Alkohol, abgeleitet von L- oder D- Tyr, Phe, His^ oder einem anderen L- oder D- 
aromatischen Aminoacylrest ats solchen oder geschutzt in Ester* oder Atherform wie oben, stehen; 
welches Poiypeptid In obiger Form oder modifiziert durch isosteren Austausch einer oder mehrerer 
verbieibender Peptidbindungen durch reduzierte, — CH^NH— , Keto-, 

29 



\ 

CH, 



Hydroxy-, — CH(OH)— CHa— Oder Kohlenwasserstoff-, — CHa— CHr- isostere BIndeglleder vorliegt und 
weiters in freter Form oder in geschutzter Form an einer oder mehreren verbleibenden Peptid*, Carboxyl-, 
as Amino-, Hydroxy* oder anderen reaktiven Gruppen vortiegt, welches Verfahren dadurch gekennzeichnet 
ist, dad die entsprechenden individuellen Peptidbaugruppen nacheinander einzeln oder als 
prdsynthetislerte Einheiten von zwei oder mehreren Gruppen zur Reaktion gebracht warden. 
2. Verfahren zur Hersteilung von Poiypeptidanalogen nach Anspruch 1 mtt der Formel 

4» X— Y— Pro-Phe-Hls A ^Val Z \N (VA) 

6 7 8 9 10,11 12 13 



worin 

49 X, Y, Pro, und His wie in Anspruch 1 definiert sind, 

A wie in Anspruch 1 definiert ist, ausgenommen, dali R^ und R^ gleich oder verschieden sind und 'Bu 
(Isobutyl) Oder Bzl (Benzyl) oder eine andere lipophiie oder aromatische Aminosaureseitenkette darstellen, 
R^ fQr ^ oder^OjPh, ^OsCsH4CH3(ph Boc, Formyl oder eine andere N-Schutzgruppe steht; 
Z fur Tyr, Phe oder einen anderen L- oder D- aromatischen Aminoacylrest steht; 

80 W fur ^H als solches Oder in geschQtzter Esterform als — OR^, worin R^ NiedrigalkyI (in erster Linie 
Ci--Cs und insbesondere ^u) oder Bzl, oder eine andere esterbildende Gruppe darstellt; oder fur — NH2 als 
solches Oder in geschQtzter Amidform als — NHR° oder -^yilR'), (R^ Ist eine N-Schutzgruppe, z.B. 
Niedrigallcyl wie fQr R^; <R')2 bedeutet zwei solche oder z.B. CycloalkyI, in erster Linie Cr-C?) oder fur einen 
L* Oder D- Aminoacylrest z.B. einen Serin- oder basischen Aminoacylrest als solchen oder in Amidform 

55 Oder in geschOtzter Amidform oder Esterform, z.B. eine Gruppe oder Gruppen enthaltend, wie sie fur R^ 
und R* oben faliweise angegeben sind; oder fOr einen davon abgeieiteten Aminosdurealkoholrest als 
solchen oder geschOtzt in Ester- Oder Atherform, z.B. eine Gruppe enthaltend, wie fQr R* oben angegeben, 
steht Oder 

Z + W einen Aikohol, abgeleitet von Tyr oder Phe oder einen anderen L- oder D- aromatischen 
so Aminoacylrest als solchen oder geschutzt in Ester* oder Atherform wie oben, darstellen; welches Verfahren 
dadurch gekennzeichnet ist, da& die entsprechenden individuellen Peptidbaugruppen nacheinander 
einzeln oder als prasynthetisierte Einheiten von zwei oder mehreren Gruppen zur Reaktion gebracht 
warden. 

3. Verfahren zur Hersteilung von Poiypeptidanalogen nach Anspruch 1 mit der Fbrmel 

65 
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X— Y-Pro-Phe-His — llo Z (VB) 

6 7 8 9 10,11 12 13 

5 wofin 

X, Y, Pro, Phe und His w\b in Anspoich 1 definiert sind; 

A wie in Anspruch 1 definiert ist ausgenommen, daS R' fur 'Bu (Isobutyl) oder Bzl (Benzyl) oder etne 
andere lipophile oder aromatische Amlnosauresettenkette steht; R' fur 'Pr (Isopropyl) steht; und R' fur — H 
Oder — SOaPh, — S0aC6H4CH,<ph Boc. Formyl oder eine andere N-Schuttgruppe steht; 
w 2 wie in Anspruch 1 definiert ist; 

W wie in Anspnich 2 definiert ist; oder 

Z + W fur einen Alkohol, abgeJeitet von den in Anspmch 1 fQr 2 spezffisch angefuhrten aromatischen 
Resten als solchen oder g^hutzi in Ester- oder Atherfomn. wie hierin spezifuiert, stehen; welches 
Verfahren dadurch getennzeichnet ist, daB die entsprechcnden individueilen Peptidbaugruppen nachein- 
15 ander ein zein oder als prasynthetisierte Bnheiten von zwei oder mehreren Gruppen zur Reaklion gebracht 

werden. . . - « 

4. Verfahren zur Herstellung von Polypeptidanalogen nach einem der Anspruche 1 bis 3, 
gekennzeichnet durch isosteren Austausch, wie hierin dargelegt an einem oder beiden der Pro-Phe oder 

Phe-His BindegHeder. ^ u ^ t.- a ^ ^ k 

20 5. Verfahren zur Herstellung von Polypeptidanalogen nach einem der Anspruche 1 Dis 4. daourcn 
gekennzeichnet. daB der isostere Austausch an mindestens der Position 10,11 der "reduzierten" Art 

entspricht ^ . u 

6. Verfahren zur Herstellung von Polypeptidanalogen nach einem der Anspruche 1 bis 4, dadurch 
gekennzeichnet, daB der Isostere Austausch an mindestens der Position 10,11 der "Hydroxy" Art 

25 entspricht » ^ 

7. Verfahren zur Herstellung der Verblndung H-Hls-Pro-Phe-His-Leu-reduziertes-Uu-Val-TYr-OH oder 

H*Pro-Phe-His-Leu-reduzlertes-Leu*Val*Tyr-OH oder 

H-Hi$-Pro-Phe-Leu-reduziertes{SOaPh)-Leu-Val-Tyr-0Hoder 

H-DHie-Pro-Phe-His-Leu-reduziertes-Leu-Val-Tyr-OH oder 
30 H-His-Pro-Phe*His-Leu-reduztertea-VaMle-His-OH oder 

H-DHis-Pro-Phe4<is-Phe-reduzieftes-Phe-Val-Tyr-0H oder 

H-DHIs-Pro-Phe-His-Leu-reduziertes-Phe-Val-Tyr-OH oder 

H-His-Pro-Phe-His-Phe-reduziertes-Phe-Val-Tyr-OH oder 

H-His-Pro-Phe-His-Uu-reduziertes-PhfrVal-Tyr-OH oder 
25 H-His-Pro-Pha-His-Uu-reduziertes-Val-lle-Tyr-OH oder 

H-Pro-Hie-^Phe-His-Phe-reduziertes-Phe-Val-Tyr-Lys-OHoder 

H-Hls-Pro-Phe-HIs-Leu-reduziertes-Val-Val-Tyr-OH oder 

H-Hls-Pro-Phe-Hls-Leu-Hydroxy-Leu-Val-Tyr-OH oder 

H-Pro-Phe-Hls-Leu-Hydroxy-Leu-VaHyr-OH oder 
40 H-DHis^^ro-Phe-His-Leu-Hydroxy-Ueu-Val-Tyr-OH oder 

H-His-Pro-Phe-Hls-Leu-Hydroxy-Val-lle-His-OH oder 

H-His-Pro-Phe-Hia-Lau-Keto-VaMle-Hia-OH, 

welches Verfahren dadurch gekennzeichnet ist daB die entsprechenden individueilen Peptdbaugruppen 
nacheinander einzeln oder als prflsymhetisterte Einheiten von zwel oder mehreren Gruppen zur Reaktion 
45 gebracht werden. 

Revendieations pour les Etats contractants: BE CH DE FR GB IT U LU NL SE 

1. Homologue de polypeptide de formula: 

^ X-Y-Pro-Phe-Hl9 A B— Z (V) 

6 7 8 9 10,11 12 13 

55 dans laquetle: 

Pro, Phe et Hia peuvent dtre sous forme substitute; 

X reprtonte H ou un groupe acyle ou autre groupe de protection de t'azote, par exemple un groupe 
acttyle, pivaioyle. t-butyloxycarbonyle (Boc), t>enzoyle ou alkyle Infdrleur (princlpalement C^^-C^l ou un 
rests L- ou 0- aminoacyle. qui peut lui-mdme dtre prot^6 de la m§me fa^on sur I'azote; 
60 Y reprdsente D- ou LHis ou un autre reste D- ou L-aminoacyie baslque ou aromatique, ou est absent; 
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A represente -NH-CH-CHg-N-CH-C 



(VI) liaison isostere da type "reduit" 



to 



fS 



20 



25 



30 



35 



40 



45 



50 



55 



60 



OU 

* \ 



2 * 



(VII) liaison isostere de type **cetonique*' 



OU 



.1 



-NH-CH-CH(OH)-CH.-CH-C; 



(VIII) liaison isostere de type "hydroxyl^** 



OU 



- L/ 

_NH-CH-CH.-CH.-CH-C 



2 . 



\ 



(IX) liaison isostere de type " hydrocarlwne'* 



oO ia configuration des centres assym^triques est R ou oO en VIII le groupe hydroxyle peut dtre present 
tel quel ou protegd sous forme d'ether — OR^ ou d'ester 



\ 

R* 

dans lequel R* est comme tndiqud sous W ci-aprds, et oO R* at R' identiques ou diffdrents, reprdsentent 'Pro 
(groupe isopropyielf 'Bu (groupe tsobutyle), Bid (groupe tranzyle) ou une autre chatne lat^rale amino^cida 
lipophile ou aromatiquOr 

R* reprteente --H; un groupe allcyie inf6rieur (en Ci d Cg); ou — SOaPh, — S02CsH4CH3(pK Boc, un 
groupe formyle ou un autre groupe da protection de I'azote; 

B reprdsente D- ou L- Val ou lie ou un autre reste D- ou L- amino-acyle lipophile; 

Z represdnte un groupe 0- ou L- Tyr, Phe, His ou un autre reste L- ou D- amino-acyle aromatique; et 

W represente— OH tel que ou prot6g6 sous forme d'ester— 0R\ oO R^ est un groupe alkyle infdrieur, 
principalement en ^ Cs et en particulier *Bu, ou un groupe cydoallcyle principaiement en Cr-<^7 ou Bzl, 
ou un autre groupe formant un ester; ou repr6sante ^NHa tel quel ou en donnant une forme amide 
prot6g6e reprteente NHR' ou — N(R^)3 lod est un groupe de protection de i'azote ou un autre substituant 
par exemple un groupe alkyle infdrieur comme pour R*, et (R*)a reprdsente deux groupes de ce genre ou, 
par exemple, un groups cydoallcyle, principalement en C^—Cy) ou encore — NH— (CHafn— O ou 
— NR*— (CHain-^ (oO n est 2 & 6 et Q represente NHa ou 



NH 



— NH--C 



\ 



NH, 



avec n'Importe lequel des atomes d'hydrogine fixis sur I'azote pouvant dtre substitud par R^ ou (R^)2); X 
represente un reste L- ou 0-sdrine ou lysine, arginine ou un autre reste amino-acyle baslque tel quel ou 
sous forme d'amlde, d'amide substitu6 ou d'ester, contenant par exemple un ou des groupes tels 
65 qu'indiqu^s pour R^ et R" ci-dessus seion le cas; ou represents un reste amino aicool qui en derive, tel quel 
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ou prot^d sous forme d'ester ou d'^er, contenant par exemple un groupe tet qu'indiqud pour d- 
dessus, ou 

Z + W repr^sentent un alcooi derive de L- ou D-Tyr, Phe, His ou d'un autre reste L- ou D-aminoacyle 
aromatique tel quel ou protege sous forme d'ester ou d'Sther comme d-dessus; 
5 un tel polypeptide etant sous la forme d-dessus ou ^ant modifid par remptacement isost^nque d'une ou 
plusieurs des liaisons peptidiques restantes par les liaisons isostdriques qui sont la liaison reduite, 
— CHj — NH— , cdtonique. 



0 




\ 

CHr- 

t5 hydroxyle, ^H(OH)— CH«— , ou hydrocarbon^, ^CH^— CH^, et dtant de plus sous forme libre ou sous 
forme protegee sur un ou plusieurs des groupes restants peptides, carboxyles, aminos, hydroxyles ou 
autres groupes r^actifs. 

2. Homologue de polypeptide selon la revendicatton 1, de la formule: 

20 X— Y— Pro-Phe— His A ^Val Z W (VA) 

6 7 8 9 10,11 12 13 

* 

dans laquelle: 

28 X, Y, Pro, Phe et His sont comme d la revendlcation 1 
A est comme h la revendlcation 1, sauf que: 

et R^ Identiques ou diff6rents, reprtentent 'Bu (groupe isobutyle) ou Bzl (groupe benzyte) ou une 
autre chaine latdrale amino-adde lipophile ou aromatique, 

R' reprdsente ou — SOfPh, — 50|C«H4CH9(p), Boc, un groupe formyle ou un autre groupe de 
30 protection de Tazote; 

Z repr^ente Tyr, Phe, ou un autre reste ou D- amino-acyle aromatique; 
W reprisente ---OH tel quel ou prot6g6 sous forme d'ester — 0R\ ou est un grope alkyte inf^rieur, 
(prindpalement en Cj~^ et en particulier *Bu), ou Bzl, ou un autre groupe donnant un ester; ou represents 
— NHg tel quel ou en donnant une forme amide prot^gde represente— NHR" ou ~N(R')2 (R' reprSsente un 
35 groupe de protection de I'azote, par exemple un groupe allcyle Infdrieur comme pour R^; {R^)2 represents 
deux groupes de ce genre ou, par exempts, un groupe cydoalkyle, prindpalement en (V-C7) ou repr^nte 
un reste L- ou 0- amino-acyle, par exemple un reste serine ou amino-acyle basique tel quel ou sous forme 
amide ou sous forme amide protige ou ester, contenant par exemple un ou des groupes tels qu'indiques 
pour R* et R^ ci-dessus selon le cas; ou rspresente un rests alcoolique, d6riv6 des amlno-acides prdcddents, 
40 tel quel ou prot6g6 sous forme d'ester ou d'dther contenant par exemple un groupe tel qu'indiqu6 pour R* 
d-dessus, ou bien 

Z -I- W representent un alcool provenant de Tyr ou Phe ou d'un autre reste t- ou D- amino-acyls 
aromatique tel quel ou prot6g6 sous forme d'ester ou d'^ther comme ci-dessus. 

3. Analogue de polypeptide, selon la revendlcation 1, de formule: 

45 

X— Y— Pro-Phe-His — A lie Z (VB) 

6 7 8 9 10,11 12 13 

SO dans laquelle: 

X, Y. Pro, Phe et His sont comme d la revendlcation 1, 
A est comme d la revendlcation 1, sauf que: 

R^ repr^ente ^Bu (Isobutyle) ou Bd (benzyle) ou une autre chatne latdrale amino-adde lipophile ou 
arontatique, 
55 R' repr6sente 'Pr (isopropyleh et 

R* repr^sente — H, ou — SOaPh, — S0sC«H4CHs(pl, Boc un groupe fomnyle ou un autre groupe de 
protection de I'azote, 

Z est comme d la revendlcation- 1, 
W est comme d la revendlcation 2, ou 
60 Z + W representent un alcool derive des restes aromatiques specifies pour Zk\B revendlcation 1, tel 
quel ou protege sous forme d'ester ou d'ether, comme spedfie § la revendlcation 1. 

4. Homologue de polypeptide selon I'une quelconque des revendicatlons 1 d 3, modifie par remplace- 
ment isosterique, comme indique dans cel(es-ci, pour une des liaisons Pro-Phe ou Phe-His ou pour les 
deux. 

55 5. Homologue de polypeptide selon i'une quelconque des revendications 1^4, dans lequel il y a 
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remplaoement isost6rique ati moins d la position 10« 11/ du typo "r^duit". 

& Homologue de polypeptide selon Tune queloonque des revendlcatlons 1 d 4, dans tequef il y a un 
remplaoement isost^rique au moins d la position 10, 11 du type "hydroxyld". 

7. Le compose: H-His-Pro-Phe-His-Leu-Leu-rMuit -Val*Tyr^H. 
^ 8. Le compost: H-Pro-Phe-His4M-Leu-rMuit -Val-Tyr-OH. 

9. Le compost: H-His-Pro-Phe-His-Uu- (SOzPhJ-rcduit -Lau-Val-Tyr-OH. 

10. Le compose: H-OHis-Pro-Phe-Hls-Leu-Leu-rMult-Val-Tyr-OH. 

11. Le compose: H-His-Pro-Phe-His-Leu-Val-reduit -lle-His-OH. 

12. Le compose: H-OHis-Pro-Phe-Hia-Phe-Phe-rWuit -Val-Tyr-OH, 

13. Le compose: H-DHis-Pro-Phe-His-Leu-Phe-redurt -Val-Tyr-OH. 

14. Le compose: H-His-Pro-Phe-His-Phe-Phe-reduit -Val-Tyr-OH. 

15. Le compost: H-His-Pro-Phe-His-Leu-Phe-reduit -Val-Tyr-OH. 

16. Lb compose: H-His-Pro-Phe-His-Leu-Val-r6duit-lle-Tyr-0H. 

17. Le compos6: H-Pro-His-Pro-Phe-His-Phe-Phe-r6duit -Val-Tyr-Lys^H. 

18. Le compost: H-His-Pro-Phe-HIs-Leu-Val-reduit -Val-Tyr-OH. 

19. Le compose: H-His-Pro-Phe-His-Leu-hydroxyle-Leu-Val-Tyr-OH. 

20. Le compose: H-Pro-Phe-His-Leu-hydroxyl^Leu-Val-Tyr-OH. 

21. Le composd: H-OHis-Pro-Phe-Hls-Leu-hydroxyld-Leu-Val-Tyr-OH. 

22. Le compost: H-His-Pro-Phe-His-Leu-hydroxyl§-VaMle-His-OH. 
20 23. Le compost: H-His-Pro-Phe-His-Leu-c^tonique-Val-lle-His-OH. 

24. Homologue de polypeptide selon I'une quelconque des revendications 1 d 23, pour le diagnostic 
des taux elev^s de r^nine, la pression sanguine tombant beaucoup quand le taux de r^nine est eleve, ou 
pour un pronostic chirurgical de t' hypertension rdno-vasculaire (st^nose de I'artdre r^nale) par 
administration dudit homologue de polypeptide suivie d'uns surveillance de la pression sanguine. 
^ 25. Homologue de polypeptide selon Tune quelconque des revendications 1 d 23, destin^^ servir au 
traitement a long terme et d court terme des ddfaillances cardiaques at de toutes les fomnes 
d'hypertension, en particulier celles assocides k des taux 6lev6s de r^nine dans le sang, par administration 
d'une quantity suffisante pour inhiber la r^nine, dudit homologue de polypeptide. 

26. Homologue de polypeptide selon Tune quelconque des revendications 1 a 23, en tant que 
^ medicament d une posoiogie de 0,001 h 10 mg/kg de poids corporel par jour, de preference de 0,01 § 1,0 

mg. 

27. Homologue de polypeptide selon Tune quelconque des revendications 1 d 23, sous forme d'une 
composition avec un diluent, ou un vehicule pharmaceutiquement acceptable. 

28. Composition selon la revendication 27, sous forme de dose unitaire contenant jes quantity de 
35 I'homologue indtqu^ k la revendication 26, ou un de leurs sous-muttiples. 

Revendications pour I'Etat contractant: AT 

1. Proc6d6 de preparation d'homologues de polypeptides de formule: 

40 

X— Y— Pro— Phe— His B Z W (v) 

6 7 8 9 .10.11 12 13 

45 ou: 

Pro, Phe et His peuvent Stre sous forme substitute; 

X reprdsente H ou un groupe acyle ou un autre groupe de protection de Tazote, par exempte acetyle, 
pivaloyle, r-butyloxycarbonyle (Boc), benzoyle ou afkyle inf^rieur (principalement Ci—Cg), ou un reste L- ou 
0- amino acyle, qui peut lui-meme dtre prot^6 de la mdme fagon sur I'azote; 
50 Y repr^sente D- ou L-Hia ou un autre reste 0* ou L-aminoacyle basique ou aromatique, ou est absdnt; 
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f f / 

A represente -MH-*CH-CH,-M-CH-C 



(VI) liaison isostere de type "reduit 



ou 



to 



.1 



^CH -cH-c; 

\ 



ou 



1 



(VII) liaison IsosteiQ de type "cetonique" 



20 



?' f / 

-NH-CH-CH(OH)-CH.-CH-C 
♦ * * * 



\ 



(Vllt) liaison Isostere de type ''hydroxyll" 



ou 



25 



.1 
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f / 

-NH-CH-CH,-CH -CH-C 



(tX)iiai$on isostere de type hydrocarbone'* 



de telle sorte que la configuration des centres asymetriques soit R ou et oCi dans VIII le groupe hydroxyle 
peut dtre present tel que ou prot^6 sous forme d'ether ~0R^ ou d'ester 



J5 



\ 



40 



tel que soil comme indiqud en W d-dessous. et oO R^ et R' identiques ou diffdrents, reprteentent 'Pro 
(isopropyle), 'Bu (isobutyle), Bzl (t}enzyla) ou una autre chaine lat^rate ammoadde iipophile ou aronnatique, 

R' reprdsente -44; un groupe alkyle infftrieur (C,— Cg); ou — SOaPh, — S02C6H4CH3(p). Boo, f ormyte ou 
45 un autre groupe de protection de I'azote; 

B reprdsente D- ou L- Val ou lie ou un autre reste D- ou L- aminoacyle Iipophile; . 

Z represente D- ou L- Tyr, Phe, His ou un autre reste L* ou D- aminoacyle aromatique; et 

W represents tel qua ou prot6g6 sous forme d'ester —0R^ ou R^ est un groupe alkyle inf^rieur, 
principalement en C, d €« et en particulier %u» ou un groupe cydoalkyle. prindpalement en C) d C7. ou Bzl, 
50 ou un autre groupe formant un ester; ou represente --NH2 tel que ou en donnant une forme amide 
prot6g6o reprdsante — NHR^ ou — NJR'), (oi^ R* est un groupe de protection de I'azote ou un autre 
substituant par exemple un groupe alkyie infSrieur comme pour R^ et (R°)2 represente deux groupas de ce 
genre ou, par exemple, un groupe cydoalkyle, prindpalement en C3 d C7) ou encore — NH— (CH J„— Q ou 
^R"— (CHaln— Q (oO n est 2^ 6 et Q represente NH, ou 



55 



NH 



■ "NH™ C 



\ 



NH, 



avec n'Importe lequel des atomes d'hydrogene fixes sur I'azote pouvant etre subso'tue par R' ou (R^)^); ou 
represente un reste L* ou D- serine ou lysine, arginine oa un autre reste aminoacyle basique tel quel ou 
sous forme d'amide, d'amide substitue ou d'ester, contenant par exemple un ou des groupes tel qu'indique 
65 pour R* et R' d-dessus selon le cas; ou represente un reste aminoalcool qui en derive tel quel ou protege 
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sous forme d'ester ou d'dthen contenant par example un groupe tei qulndiqud pour d-dessus, ou 

Z + W repr^sentem un alcool ddrivd da L- ou 0-Tyr, Phe, His ou d'un autre reste L- ou D-aminoacyle 
aromatique tel quel ou prot6g6 sous forme d'ester ou d'dther comma ci-dessus; un tel polypeptide torn 
sous la fbrme d-dessus ou 6tant modifi^ par remplacement Isostdrique d'une ou de plusieurs des liaisons 
5 peptidiques restantes par las liaisons isostdres qui sont la liaison rdduite, — CHj — NH — , c^tonique. 



10 \ 

hydroxyle, — CH(OH)— CHa— , ou hydrocarbonie, — CHj— CHj— , et dtant de plus sous forme libra ou sous 
forme protegee sur un ou plusieurs des groupes restants peptide, carboxyle, amino, hydroxyle ou autres 
ts groupes r^actifs, ledit procede etant caractdrise en ce que les groupes individuels correspondents con- 
stitutifs du peptide sont successivement mis ^ r^agir seuls ou sous forme d'unitds prd-obtenues avec deux 
ou plusieurs groupes» 

2. Procede de preparation d'homologue de. polypeptides, seton ia revendication 1, deformule: 

20 X— Y--Pro— Phe— His A Val Z jy^j 

6 7 8 9 10.11 12 13 

dans laquelle: 

25 X Y, Pro, Phe et His sont tels que ddcrits dans la revendication 1, A est tel qu'd la revendication l.sauf 
que: 

et identtques ou diffd rents, repr^sentent 'Bu (isobutyte) ou Bzl (benzyle) ou une autre chaTne 
lat^rale aminoacide lipophile ou aromatique, 

R' reprdsente ~H; ou ^S02Ph, ^S02C8H4CHa(p), Boc, fonnyle ou un autre groupe de protection de 
30 i'azote; 

Z repr^sente Tyr, Phe, ou un autre reste L- ou D- aminoacyle aromatique; 

W repr6sente--0H tel quel ou prot^g^ sous forme d'ester --0R^ oCi R^ est un groupe alkyle inf^rieur 
(prindpalement en C| — C5 et en particulier 'Bu), ou Bzl, ou un autre groupe donnant un ester; ou repr^ente 
— NHj tel quel ou en donnant une forme amide prot^gte repr^sente— NHR^ ou ~N(R^)2 (R^ reprdsenteun 

35 groupe de protection de I'azote, comme par exemple un alkyle inf^rieur comme R^; (R^)2 repr^sente deux 
groupes de ce genre ou par exemple un groupe cycioalkyle. prindpalement en Cr—Cj) ou repr6sente un 
reste L* ou 0- aminoacyle, par exemple un reste serine ou aminoacyle basique tel quel ou sous forme 
amide ou sous forme amide prot^g^ ou ester, contenant par exemple un groupe ou des groupes tels 
qu'indiques pour R^ R^ ci-dessus selon le cas; ou represente un reste alcoolique d^nv^ des aminoaddes 

40 precedents, tel quel ou protegd sous forme d'ester ou d'ether contenant par exemple un groupe tel 
qu'indique pour R^ d-dessus, ou bien 

Z + W representent un alcool provenant de Tyr ou Phe ou d'un autre reste L- ou D* aminoacyle 
aromatique tel quel ou protegd sous forme d'ester ou d'ether comme ci-dessus, tedit procede etant 
caracterise en ce que lea groupes individuels correspondents constitutifs du peptide sont mis suocessh/e- 

48 ment d r^agir un per un ou sous forme d'unitds pre-obtenues de deux ou plusieurs groupes. 

3. Precede de preparation d'homologues de polypeptides selon la revendication 1, de formuie: 

X— Y— Pro-Ph^ls A lie Z Vif (VB) 

so 6 7 8 9 10,11 12 13 

ou X Y, Pro, Phe et His sont tels qu'indlquds dans la revendication 1 
A est tel qulndique d la revendication 1 sauf que 

R^ represente 'Bu (isobutyle) ou Bzl (benzyle) ou une autre chaTne laterate aminoadde lipophile ou 
55 aromatique, 

R^ represente 'Pr (isopropyle), et 

R' represente — H, ou — SOiPh, — SOsCsHaCHs^p), Boc. formyle ou un autre groupe de protection de 
I'azote 

Z est tel qu'indlque d la revendication 1 
60 W est tel qu'indique k la revendication 2 ou 

Z + W representent un alcool derive des restes aromatiques spedfies pour Z e la revendication 1, tei 
quel ou protege sous forme d'ester ou d'ether, comme spedfie h la revendication 1, tedit procede etant 
caracterise en ce que les groupes individuels correspondents constitutifs du peptide sont successivement 
mis e reagir seuls ou sous forme d'unites prSobtenues de deux ou plusieurs groupes. 
6$ 4. Precede de preparation d'homologues de polypeptides selon I'une quelconque des revendications 1 
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h 2, caract^risd en ce qu'on effectue un remplaoement isoatdrique comme indiqud dans celles-ci, h Tune 
des liaisons Pro-Phe ou Phe-His ou aux deux. 

5. Prx)c6de de preparation d'homologues de polypeptides selon i'une quelconque des revendlcations 1 
h 4, caract^rise en ce qu'on effectue un remplacement isostdrique au moins k la position 10* 11 etde type 

5 "rtduif. 

6. Procede de preparation d'homologues de polypeptides se{on Tune quelconque des revendlcations 1 
a 4, caracterise en ce qu'on effectue un remplacement isost^rique au moins i fa position 10, 1 1 et du type 
"hydroxyld". 

7. Proc^dd de preparation du compost: H-His*Pro41Is-Leu-reduit-Leu-Val-Tyr-0H ou 
10 H-Pro-Phe^is-Leu-r6duit-Leu-Val-Tyr-OH ou 

H-His-Pro-Phe-His-Ceu-redult (SOaPh)-Uu-Val-Tyr-OH ou 

H-DHis-Pro-Phe-His-Leu-reduit-teu-Val-Tyr-OH ou 

H-Hls-Pro-Phe-His-Leu-reduit-VaMte-His-OH ou 

H-OHis-Pro-Phe-His-Phe-redulte-Phe-Val-Tyr-OH ou 
IS H-DHi8-Pro-Phe-His-Leu-r6duit-Phe-Val-Tyr-OH ou 

H-His-Pro-Phe-His-Phe-reduit-Phe-Val-Tyr-OH ou 

H-His-Pro-Phe-His-Ueu-rWuit-Phe-Val-Tyr-OH ou 

H-His-Pro-Phe-His-Leu<r6duit-Val-lle-Tyr-0H ou 

H-Pro-Hls-Pro-Phe-His-Phe-rdduit-Phe-Val-Tyr-Lys-OHou 
20 H-His-Pro-Phe4lis-Leu-r6duit-Val-Val-Tyr-0H ou 

H-His-Pro-Phe-His-Leu-hydroxyl6-Leu-Val-Tyr-0H ou 

H-Pro-Phe-His-Leu-hydroxyl6-Leu-Val-Tyr-OH ou 

H^His-Pro-Phe-His-Leu-hydroxyld-Leu-Val-Tyr-OH ou 

H-His-Pro-Phe-His-Leu-hydroxyte-Val-lle-His-OH ou 
2$ H-His-Pro-Phe-Hls-Leu-cdtonique-VaMle-His-OH 

ledh proc6d6 tent caract6ris6 en ce que les groupes individuels correspondents constitutifs du peptide 

sont mis successivement k reagfr seuls ou sous forme d'unitds pre*obtenues de deux ou plusieurs groupes. 
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